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This study sought to explore N4 Quantity surveying students’ engagement with engineering 
Graphics and specification drawings at the Durban Computer College in a class taught by the 
researcher.  
The study was guided by the following research questions:  
1. How do N4 QS students’ engage with the assessing and processing of information from 
engineering graphics and specification drawings? 
2. Why N4 QS students engage with the assessing and processing of information from 
engineering graphics and specification drawings the way they do? 
3. What factors promote or impede N4 QS students’ engagement with the assessing and 
processing of information from engineering graphics and specification drawings?  
 
To address these questions a qualitative case study design approach is used. Data was generated 
through a task based activity, individual interviews, collages, concept maps and reflections. The 
conceptual framework guiding this study embraces experiential learning theory (Kolb, 1984) as 
well as the model adapted by Strydom andMentz (2010a)forthe South African Survey of Student 
Engagementoriginally designed by Kuh (2007, p. 11). Purposive and convenience sampling was 
used to identify the respondents for this study. Data collected was subjected to content analysis.  
The findings from the task based activity indicate that N4 QS students encounter difficulty in 
reading and interpreting engineering graphics and specification drawings. These students remain 
stuck at the concrete experience phase of Kolb’s experiential learning theory(ELT) and do not 
move along the continuum to the level of abstract conceptualisation. This means that facts or 
content pertaining to QS are learnt as unrelated issues in an isolated manner, hence the participants 
were unable to transfer/apply information to another situation, perform simple calculations or 
abstract information to prepare the bill of quantities. Individual interview conducted with N4 QS 
students revealed the following eight aspects emerged as their rationale for assessing and 
processing information from engineering and graphics and specification drawings the way they 
do, namely: student background, perception of learning environment, teaching style, study habits, 
carelessness, lack of literacy skills to read diagrams, lack of numeracy skills to perform simple 
calculation and lack of awareness of the standard system. Data from the collage and concept maps 
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illuminated the factors that impeded or promoted N4 QS students’ engagement with the assessing 
and processing information from engineering and graphics and specification drawings. The factors 
that impede engagement were: carelessness, lack of literacy skills to read diagrams, lack of 
numeracy skills to perform simple calculations, lack of awareness of the standard system, students’ 
inability to juggle family responsibilities with study responsibilities, anxieties, confusion, being 
overwhelmed by large volumes of content information and jargon. The factors that can promoted 
N4 QS students’ engagement with the assessing and processing information from engineering and 
graphics and specification drawings were: equipping students with the skills needed to cope with 
the module content, breaking the content into smaller bits that are more comprehensible, changing 
my teaching methods, having more hands-on activities, having a positive expectation of students 
as well as getting to know them. Reflecting on my teaching and the three phases of data generation 
has made me realise the intricately intertwined connectedness between context, student 
engagement and my teaching.  
 
The findings of this study result in a proposed intervention at XYC for student teacher interaction, 
modelling of engaging teachers and managing of disengaged students.  
 
Key words: assessing and processing information; bill of quantities; engineering graphics and 
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CHAPTER 1 : INTRODUCTION 
 
 
1.1 Introduction and background 
South Africa’s development is being hampered by a serious shortage of skilled engineers, quantity 
surveyors (QS), construction managers and construction project managers (Republic of South 
Africa, 2012). Consequently, as a result of the aforementioned shortages South African 
encountered serious problems with housing service delivery due to factors such as fraud, absentee 
contractors, shoddy workmanship, and corruption. Some R300-million was spent on rectifying 
houses in the North-West Province, and about R500-million was spent rectifying improperly built 
homes in KwaZulu-Natal (Sexwale, 2009). These are the issues that quantity surveyors address 
through preventing managing and resolving through arbitration.  
The job of the quantity surveyor is a crucial one as it is his or her task to manage the value-for-
money and cost of building projects (Azodo, 1993). These responsibilities involve tracking costs 
from initial calculations to the final figures, and a quantity surveyor must balance the task of 
minimising costs with maintaining high quality standards. Quantity surveyors act in liaison with 
architects, consulting engineers and contractors to safeguard the client's interests. Furthermore, 
they are expected to prepare a Bill of Quantities (BQ). To be able to prepare the BQ the QS must 
be au fait with the technique of measuring quantities from drawings, sketches and specifications 
prepared by designers, principal architects and engineers, in order to prepare tender/contract 
documents, which is known in the industry as 'taking off'. In other words, they must be able to 
read, assess, interpret and process information from engineering graphics and specification 
drawings. Engineering graphics and specification drawings are an important means of 
communication between engineers, technicians and professionals involved in design and 
production (Sotsaka, 2015). As such, engineering graphics and specification drawings are used to 
describe products, and give instructions about their manufacture, assembly and operation. These 
drawings are clear, complete and accurate, so as to prevent expensive and/or dangerous mistakes 
for manufacturers or customers. To be able to prepare a BQ, QSs are expected to take 
measurements from scaled orthographic drawing and specifications and quantify work and 
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materials, describing the quality of workmanship, quantity and quality of materials to be used. If 
a QS is incapable of reading the engineering graphics and specification drawings accurately then 
firms/contractors will lose contracts/money/profit/productivity and their reputation. Therefore, 
there are preceding core skills which must be inherent in all graduates from QS courses. Many 
students find this subject difficult to grasp, especially the reading and interpreting of engineering 
graphics and specification drawings. Thus, there is a substantial gap between the supply and 
demand of affordable, capable, competent and qualified QSs in South Africa.  
1.2 Rationale 
I have been lecturing QS for the past 21 years. The QS curriculum places much emphasis on 
training students in engineering specification drawing and foregrounds the analysis of the 
constructional details of orthographic drawing and the relationship to its isometric counterpart so 
that the QS students can effectively measure and quantify work and materials required by 
contractors. In spite of the preceding curricular requirements I have observed that when QS 
students are tasked to measure, quantify work and materials from engineering graphics and 
specification drawings, most students lack the skills to effectively interpret drawing and retrieve 
the required information. Furthermore, I have observed that the enrolment rate in QS is low and 
the dropout rate is high. This means that only a handful of students manage to complete the 
qualification, graduate and enter the world of work. Additionally, those students that do manage 
to complete their studies experience difficulty in finding employment. Bearing the above points in 
mind, I believe that merely getting a list of QS students’ misconceptions pertaining to engineering 
graphics and specification drawings is insufficient and that delving more into students’ 
engagement/challenges may be beneficial to me and the students. It is for the these reasons that I 
became interested in exploring how N4 QS students’ engage withassessing and processing 
information from engineering graphics and specification drawings. Zepke (2013) maintains that 
when lecturers underscore student engagement during their teaching, the engagement is a 
partnership between students, their lecturers and institutions where each member contributes 
towards quality education. In a similar manner Bowie (1998, p. 5) argues that “research studies on 
students misconceptions have provided insights into difficulties students have in dealing with 
concepts, but analysing these misconceptions could provide information about the difficulties they 
face in learning these concepts”. I believe that gaining a deeper insight into the kind of rationale, 
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reasoning and quality of effort N4 QS students put into their engagement of engineering graphics 
and specification drawings is beneficial at two levels. First it will allow me to gain a more nuanced 
practice by reflecting on the difficulties encountered by students of differing abilities and 
experience. Second it will enable more fruitful learning experiences for QS students in terms of 
engineering graphics and specification drawings.  
My study aims to, not only provide a detailed description of students ‘difficulties’, but probe the 
probable underlying reasons for their particular misconceptions and determine how previously 
acquired concepts impact on their understanding of assessing and processing information from 
engineering graphics and specification drawings.  
1.3 Purpose of this study 
The objectives of this study were: 
1. To explore how N4 QS students engage with assessing and processing information from 
engineering graphics and specification drawings. 
2. To ascertain why N4 QS students engage with assessing and processing information from 
engineering graphics and specification drawings the way they do. 
3. To identify the factors that promote and impede N4 QS students’ engagement with the 
assessing processing information from engineering graphics and specification drawings. 
1.4 Research question 
The research questions guiding this study are: 
1. How do N4 QS students’ engage with the assessing and processing of information from 
engineering graphics and specification drawings? 
2. Why N4 QS students engage with the assessing and processing of information from 
engineering graphics and specification drawings the way they do? 
3. What factors promote or impede N4 QS students’ engagement with the assessing and 




1.5 Significance of this study 
This study will be beneficial to me and other QS lecturers as it would provide deeper insights on 
how QS students engage with assessing and processing information from engineering graphics and 
specification drawing and why they process information the way they do so that we can develop 
appropriate pedagogical strategies to lecture this section.  
Quantity Surveying Curriculum developers will also benefit from this study as it will provide 
insights on the sequencing of topics, sections in the QS curriculum.  
1.6 Limitations of this study 
A case study method was used in this study which explored N4 QS students’ engagement with 
engineering graphics and specification drawings. The study was located at the Durban Computer 
Collage (DCC). It is possible for the case study methods to be criticised because the results cannot 
be generalised. However, it is worth noting that Flyvbjerg (2006) emphasises the value of single 
cases of experiments by Galileo, Newton, Einstein, Bohr, Darwin, Marx and Freud to confirm that 
both human and natural sciences could be advanced by a single case. In addition, Erickson (1986) 
argues that because the general lies in the particular, what we learn in a particular case can be 
transferred to similar situations. Consequently, despite its limitations, a case study can further our 
insight into similar situations. Further, the perceived limitation is overcome by the provision of 
rich thick descriptions of the case at hand (Shuttleworth, 2008).  
1.7 Clarification of terms 
Bill of quantities: The bill of quantities (BQ) is a document prepared by the quantity surveyor that 
itemises the quantities of materials on a construction project. It entails extracting information from 
the engineering graphics and specification drawing.  
N4: This is a post matric national certificate programme towards obtaining a National N-Diploma 
in Quantity Surveying. Each certificate (N4-N6) is a qualification on its own and is offered over a 




1.8 Overview of chapters 
This dissertation is organised into five chapters. The present chapterhasset the stage and motivation 
for the study. It acquainted the reader with the objectives and research questions, significance and 
limitations of the study.  
Chapter 2 will focus on a review of relevant literature and elucidates the conceptual framework 
used in the study. The literature reviewed was guided by the research questions. Kolb’s 
experiential learning theory (ELT) and the model adapted by South African Survey of Student 
Engagement (Strydom & Mentz, 2010a) originally designed by Kuh (2007, p11) form the 
conceptual framework of the study. 
Chapter 3sets the stage for the research methodology used to answer the research questions. The 
chapter provides reasons for the choice of research method and case study design, and methods of 
data analysis. The development of materials, and processes undertaken to improve the different 
data collection tools and hence the reliability of results are discussed in depth. Ethical aspects of 
the research are coincided.  
Chapter 4 covers data analysis. Field data collected according to the research methodology is 
analyzed against the theoretical framework, in order to answer the research questions posed in this 
study. The final chapter consists of a critical discussion on key findings of the research. 




CHAPTER 2 : LITERATURE REVIEW 
 
2.1 Introduction 
The classroom experience is central to student success. For most students, the classroom is often 
the only place where they meet each other and engage with their peers and teachers in learning 
activities. This research study is concerned with finding effective, practical ways to engage N4 QS 
students, at a particular level of higher education in order to provide enriching student engagement 
experiences that will result in improved academic performance. Quantity surveyors are 
construction economists who fulfill varied and comprehensive duties to support cost-effective 
construction and property development projects. The core competencies of QSs include 
determining project budgets, measuring project quantities, preparing contract documentation (such 
as BQs and cost control documents), administering contracts, and preparing final accounts. 
This research study sought to explore N4 QS students’ engagement with engineering graphics and 
specification drawings during the drawing up of the BQ. Student engagement is an amalgam of 
how topics are arranged in the curriculum, teaching style, the compatibility of students’ learning 
style to the teachers teaching style and contextual factors. First, this chapter sets out to provide an 
insight into the literature reviewed. The literature reviewed was aligned with the topic and research 
questions and focused on student engagement, sequencing of topics in the curriculum, teaching of 
Engineering Graphics Design (EGD), learning styles and teaching styles while the interpretative 
paradigm requires the literature review to embrace reflective teaching practice. I have consulted 
literature pertaining to the teaching of EGD as there is a paucity of literature on the teaching of 
engineering graphics and specification drawings pertaining to QS. This is the gap that this study 
aims to address. Second an elaboration is provided on the conceptual framework. The conceptual 
framework comprises of experiential learning theory and the model adapted by South African 




2.2 Literature review 
The literature reviewed focuses on student engagement, sequencing of topics in the curriculum, 
teaching of EGD, learning styles, teaching styles and transformational teaching.  
2.2.1 Student engagement 
Over the last decades, the concept of student engagement has attracted scholars’ attention. Today, 
“there is no doubt that engagement is currently a very hot topic in the broad field of school 
achievement” (Wang & Eccles, 2012, p. 137). Student engagement has been defined as “students’ 
psychological investment in and effort directed towards learning, understanding or mastering the 
knowledge, skills or crafts that academic work is intended to promote” (Newman, 1992, p. 12). 
This definition can be viewed as focusing only on the psychological dimension of the learner in 
the learning process. The term was defined later as “a psychological process, specifically, the 
attention, interest, investment, and effort students expend in the work of learning” (Marks, 2000, 
p. 154). This definition seems to lack a concrete element that could easily identify an engaged 
from a disengaged student. In this regard, Marks specifies that “engagement implies both affective 
and behavioural participation in the learning process” (Marks, 2000, p. 155), thus addressing a 
concern about observable behaviour in activities of learning. Thereafter, Willms (2003, p. 8) notes 
that the term refers to “students’ attitudes towards schooling and their participation in school 
activities” and Chapman (2003) (as cited in Zepke and Leach, 2010) defines the concept as the 
students’ cognitive investment in, active participation in and emotional commitment to their 
learning. More recently, student engagement has been defined as the “students’ involvement with 
activities and conditions that are likely to generate high-quality learning” (Radloff, 2011, p.5). 
Therefore, this concept is substantially “defined by two key components: first, what students do 
(the time and energy they devote to educationally purposive activities) and second, what 
institutions do (the extent to which they employ effective educational practices to induce students 
to do the right things)” (Strydom & Mentz, 2010b, p.3). 
Student engagement refers to students’ involvement, participation, effort and time devoted to 
learning activities within the teaching and learning environment, at the classroom level. In this 
regard, a student’s effort reflects the way he or she goes about learning a particular course. 
Consequently, engagement tends to lead to success while disengagement tends to lead to failure. 
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In this study, student engagement is taken as an important factor that influences performance. 
Student engagement focuses on the extent to which students are engaging in activities which have 
been shown to be linked with high quality learning outcomes. Hu and Kuh (2002, p. 3) define 
engagement as “the quality of effort students themselves devote to educationally purposeful 
activities that contribute directly to desired outcomes”. Drawing from the work of Quaye and 
Harper (2009) and Kahu (2013), student engagement can be defined as playing an active role in 
effective educational practices shaped by individual psychological processes and socio-cultural 
contexts. This definition views student engagement from four interlinked perspectives. These are 
the behavioural, psychological, socio-cultural and holistic perspectives (Kahu, 2013). Each of the 
four perspectives discussed offers useful and relevant insights into this complex construct. The 
behavioral approach highlights the importance of student behavior and institutional practice; the 
psychological approach clearly defines the state of being engaged and acknowledges the essential 
role of affect; the socio-cultural perspective foregrounds the social-cultural context in which 
student engagement takes place and finally; the holistic approaches recognises the need to consider 
the students own motivations and expectations (Kahu, 2013). A key strength of envisaging 
engagement in this way is the acknowledgement of the individuality and uniqueness of every 
student. 
Zepke (2013) understands student engagement as a partnership between students, their lecturers 
and institutions where each member contributes towards quality education. Both views of student 
engagement are adopted in this study. While institutions, parent and peers support learning, the 
final responsibility for learning rests with students. The nature, depth and degree of learning are 
also dependent on how the students maximise the use of their resources that becomes accessible 
to them. Research on student engagement is supported by the constructivist view that education is 
about students constructing their own knowledge (Matthews, 1998). 
2.2.2 Scope, sequencing, continuity and integration of topics in the curriculum 
Whilst the organisation of the official N4 QS curriculum is arranged at a national level, how a 
lecturer chooses to follow this curriculum in the lecture room may differ depending on the learning 
styles of his/her students. The organisation of a curriculum in terms of its scope, sequencing, 
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continuity and integration of topics impacts both teaching and learning. Therefore, it is important 
to unpack what these processes entail. 
Scope refers to the breadth and the depth of content in a curriculum (Ornstein & Hunkins, 2009). 
This content must include both the knowledge domain and aspects, such as affective (values and 
attitudes) and, where appropriate, psychomotor skills. This is often the discipline-specific and 
generic skills required in a curriculum. The challenge in deciding on the scope of a programme 
has been the huge information explosion in the last 20-30 years. According to Ornstein and 
Hunkins (2009) teachers have adopted the following strategies to cope with the information 
explosion: reducing content; ignoring certain content; excluding, or alternatively focusing on, new 
content; integrating existing content into themes and increasing the emphasis on life-long learning 
and information retrieval skills.  
There is a danger in trying to achieve a very wide scope in a curriculum that “as students race 
through the topics, they have less opportunity to engage in the process of sorting, comparing, 
prioritizing and critiquing… ideas: (Clark & Linn, 2003, p. 17). Therefore, a balance needs to be 
found on how much to cover because information overload can lead to a more surface approach to 
learning, where students then fail to remember the information at a later date Knight (2001). This 
means that it is important that the curriculum should not be overcrowded, there should be 
opportunity for depth study; and time for strategic thinking, reflection, planning.  
The sequence of topics in a curriculum focuses on the order in which things occur. This means that 
sequencing relates to when different parts of the curriculum should be learned with respect to the 
other parts of the curriculum (Ornstein & Hunkins, 2009). There is a long-standing controversy 
over whether the sequence of content and experiences should be based on the logic of the subject 
or the way individual’s process knowledge (Ornstein & Hunkins, 2009, p187). According to 
Toohey (1999) content can be sequenced by time (history course), spatial relationships (country 
in geography); species: simple to complex (biology); forms of expression (art: drawing, painting, 
sculpture) (literature: poetry, prose, drama); functional systems (respiratory, digestive: medicine); 
processes (human resource management: life cycle of employee for recruitment to retirement) or 
a combination of some of these. With regard to the preceding dilemma, Ornstein and Hunkins 




 Simple to complex learning;  
 Prerequisite learning (bits grasped before others);  
 Whole to part (inquiry / PBL / concept); and 
 Chronological learning. (Ornstein & Hunkins, 2009, p. 9) 
Simple to complex learning implies that content is optimally organised in a sequence proceeding 
from simple subordinate components to complex components. Teachers make use of this idea by 
teaching from known relevant previous knowledge of the learner to new topics and ideas that are 
totally unfamiliar to  
 him/her. This allows the teacher to highlight the interrelationship between what the learner already 
knows and what he has been introduced, moving from easy (often concrete) content to more 
difficult (often abstract) content. 
Prerequisite learning works on the assumption that bits of information must be grasped before 
other bits can be comprehended, for example in teaching roof truss, the individual members of the 
roof truss (rafters, struts, king posts, queen posts and the tie beam) and how they are arranged as a 
unit to carry roof loads must be explained before the truss as a unit and its function is 
comprehended. 
Whole to part learning receives support from cognitive psychologists. They have urged that the 
curriculum be arranged so that the content or experience is first presented in an overview that 
provides students with a general idea of the information or situation. For example QS lecturers 
should present to the learner the duties and function of the QS (taking measurement from drawings, 
preparing a BQ, preparing tender documents, managing cost control on behalf of the employer), 
before attempting to explain in detail how to draw up checklists for the substructure foundation, 
the superstructure floors, walls, doors and windows and roofing; and measuring from the checklists 
of the entire structure. 
Chronological learning refers to content whose sequence reflects the times of real world 
occurrences. Many construction activities on site follow an order of mandatory dependencies (e.g. 
site clearance, excavation of surface trench, casting of concrete in footings, erecting of masonry in 
footing, backfilling trenches, and hard core fill to underside of ground floors) to show the 
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chronological order of constructing the foundation of a building. In general foundations are built 
first before ground and upper floors, columns, beams, walls, and roofs can literally be constructed. 
It will therefore be important to teach substructure foundation construction before teaching super 
structure and roof construction, for example. 
Whereas scope is associated with horizontal curriculum design, continuity is often described as 
the vertical integration of the curriculum design (Ornstein & Hunkins, 2009). Continuity in a 
curriculum provides a student opportunities to revisit knowledge and skills in more depth as they 
progress through the years. “Students succeed best ... when such skills (higher order) are reinforced 
throughout their educational programme. Students learn best … when they are required to 
synthesise knowledge and skills learned in different places … .” (Astin, Banta, Cross, El-Khawas, 
Ewell, Hutchings … & Moran, 1992, pp. 5-8).  
 
Continuity can be in the subject matter, but can also be in other skills such as team-working and 
problem-solving. Assessment procedures should reflect this developmental approach, by requiring 
students to achieve higher-order cognitive competencies, for example, to judge and debate issues. 
Alternatively, assessments can require students to build higher levels of responsibility or autonomy 
in a skill, i.e. peer/self-assessment. 
Integration is concerned with the linkages of information so that students can develop a holistic 
overview of the curriculum. Integration of knowledge has been described by some as more than 
just making links within a curriculum, but as linking curriculum to real-world themes (Ornstein 
and Hunkins, 2009). Modularisation has been criticised for its lack of attention to integration. 
Integrative learning “comes in many varieties: connecting skills and knowledge from multiple 
sources and experiences; applying theory to practice in various settings; utilising diverse and even 
contradictory points of view; and, understanding issues and positions contextually(Huber & 
Hutchings, 2004, p. 13).Knowledge integration is linked with the idea of continuity as Clark and 
Linn (2003) maintain that knowledge integration takes time, energy, varied activities and many 
opportunities to make connections. “Student learn best… when they are required to synthesise 





2.2.3 Learning styles 
While we use all of our senses to take in information, we each seem to have preferences in how 
we learn best. One of the most important uses of learning styles is that it makes it easy for teachers 
to incorporate them into their teaching and assessment activities. In order to help all students learn, 
we need to teach to as many of these preferences as possible (Cuaresma, 2008). Mismatches 
between an instructor's style of teaching and a student's method of learning have been cited as 
potential learning obstacles within the classroom and as a reason for using a variety of teaching 
modalities to deliver instruction. Brown (2000) defines learning styles as the manner in which 
individuals perceive and process information in learning situations. Celce-Murcia (2001) defines 
learning styles as the general approaches—for example, global or analytic, auditory or visual—
that students use in learning any other subject. So learning styles refer to the manner in which a 
learner perceives, interacts with, and responds to the learning environment. 
According to Gilakjani and Ahmadi (2012) there are three main learning styles; visual, auditory, 
and kinaesthetic. Visual learners think in pictures and learn best in visual images. They depend 
on the instructor’s or facilitator’s non-verbal cues such as body language to help with 
understanding. Visual learners favour sitting in the front of the classroom. They also take 
descriptive notes regarding the material being presented (Gilakjani & Ahmadi, 2012). Auditory 
learners discover information through listening and interpreting information by the means of 
pitch, emphasis and speed. These individuals gain knowledge from reading out loud in the 
classroom and may not have a full understanding of information that is written (Tulbure, 2011). 
Auditory learning is achieved from discussions during collaborative learning events such as peer 
learning, debates, games and answering questions (DiCarlo & Collins, 2001). Kinesthetic 
learners, learn best with an active “hands-on” approach. Such learners prefer manipulative models 
(Chan, Pisegna, Rosian & DiCarlo., 1991) and role playing (Kuipers & Clemens, 1998), simulation 
models, debates and games which promote active learning in large classrooms. Many engineering 
students learn better in this way (Tierney & Brunton, 2005), when after designing their artifacts 
they go to the workshops and use machines like lathes and hand tools to realise the artifacts. 
13 
 
Students with knowledge of their own preferences are empowered to use various techniques to 
enhance learning, which in turn may impact overall educational satisfaction. This ability is 
particularly critical and useful when an instructor's teaching style does not match a student's 
learning style. Dunn and Dunn (1978) write that “learners are affected by their: (1) immediate 
environment (sound, light, temperature, and design); (2) own emotionality (motivation, 
persistence, responsibility, and need for structure or flexibility); (3) sociological needs (self, pair, 
peers, team, adult, or varied); and (4) physical needs (perceptual strengths, intake, time, and 
mobility)” (p, 21). According to Dunn and Dunn (1978) the above mentioned factors shape the 
learners learning style. They claim that not only can students identify their preferred learning 
styles, but that students also score higher on tests, have better attitudes, and are more efficient if 
they are taught in ways to which they can more easily relate. Therefore, it is to the educator’s 
advantage to teach and test students in their preferred styles (Dunn & Dunn, 1978). 
Students may be inclined to approach their courses or subjects in one of three ways. Those with a 
reproducing orientation tend to take a surface approach to learning, relying on rote memorisation 
and mechanical formula substitution and making little or no effort to understand the material being 
taught. Furthermore, they take a narrow view and concentrate on detail, fail to distinguish 
principles from examples and are afraid of failure. 
Those with a meaning orientation tend to adopt a deep approach, probing and questioning and 
exploring the limits of applicability of new material. Students who take a deep approach have the 
intention of understanding, engaging with, operating in and valuing the subject. Such students:  
 Actively seek to understand the material / the subject;  
 Interact vigorously with the content; 
 Make use of evidence, inquiry and evaluation; 
 Take a broad view and relate ideas to one another; 
 Are motivated by interest; 
 Relate new ideas to previous knowledge; 
 Relate concepts to everyday experience; and 
 Tend to read and; study beyond the course requirements.  
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Those with an achieving orientation tend to use a strategic approach, doing whatever is necessary 
to get the highest grade they can, taking a surface approach if that suffices and a deep approach 
when necessary. Students taking this approach:  
 Intend to obtain high grades;  
 Organise their time and distribute their effort to greatest effect; 
 Ensure that the conditions and materials for studying are appropriate; 
 Use previous exam papers to predict questions; and 
 Are alert to cues about marking schemes.  
A goal of instruction should be to induce students to adopt a deep approach to subjects that are 
important for their professional or personal development. Students' approaches to learning can 
vary according to students' perceptions of their learning environment. A student who takes a deep 
approach to one subject, or even part of a subject, may take a surface approach in relation to 
something else. Educators can influence students' approaches by the way they design subjects and 
courses, particularly the assessment. Inquiring into the approaches that students are taking and the 
reasons they give for taking these approaches can be very enlightening, and an excellent way of 
informing changes to teaching and subjects. Scholars such as Felder and Silverman (1988) indicate 
that mismatches between learning styles of engineering students and teaching styles of engineering 
professors are the reason why engineering students become bored, inattentive in class, do poorly 
in tests, get discouraged and sometimes change curricula or drop out of college. The situation is 
resolved as lecturers and teachers match teaching styles to students’ learning styles.  
How students approach a learning task will strongly influence the quality of their learning 
outcomes. Students' approaches to learning are not fixed characteristics they can change. 
Researchers such as Craik and Lockhart (1972) and Craik and Tulving (1975) have shown that 
information processed to a ‘deep’ level will be better remembered than information processed only 
to a ‘shallow’ level. Studies have shown deeper approaches to learning are related to higher quality 
learning outcomes (Ramsden, 1992; Prosser & Millar, 1989; Trigwell & Prosser, 1991). 
The knowledge of students’ preferred learning style is vital if educators are to provide tailored 
strategies for individual students (Armstrong & Parsa-Parsi, 2005). It also helps to overcome the 
predisposition of many educators to treat all students in a similar way as well as to motivate 
teachers to move from their preferred mode(s) to using other modes. In so doing they can reach 
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more students because of the better match between teacher and learner styles (Bergman & Fors, 
2005). It may be difficult to tailor course work to the individual learning style, however by being 
aware of their learning styles, students may contribute to their academic success by promoting 
learning strategies that work for them (Tanner & Allen). 
In a similar vein, Biggs (1999) suggested that good teaching can influence students to take a deep 
approach, while poor teaching in the widest sense can pressure students to take a surface approach. 
Biggs defines good teaching as the encouragement of a deep approach to learning. 
2.2.4 Teaching style 
A teaching style classifies the instructional method according to how well it addresses the proposed 
learning styles of students. Studies by Felder and Silverman (1988) and Waldheim (1987) indicate 
that most learning and teaching styles parallel one another. Some teachers lecture, others 
demonstrate or discuss, some focus on principles, others on application, some emphasise memory 
or understanding. Studies by McGlynn (2008) and Peck, Ali, Matchock and Levine (2006) found 
that teaching techniques that encourage students to actively engage in/with material promote 
deeper levels of thinking and better facilitate encoding, storage and retrieval than traditional 
lectures. 
Although the styles by means of which students learn are numerous, the inclusion of a relatively 
small number of techniques in an instructor’s repertoire should be sufficient to meet the needs of 
most or all the students in any class. Felder and Silverman (1988), therefore, recommendthe 
following teaching techniques to address all learning styles. 
 Motivate learning as much as possible using materials close and similar to what has come 
before and not foreign to the students’ personal experience (inductive/global). 
 Provide a balance of concrete and abstract concepts (sensing and intuitive). 
 Balance materials that emphasise practical problem-solving methods (sensing/active) with 
materials that emphasise fundamental understanding (intuitive/reflective). 
 Provide explicit illustration of intuitive patterns (logical inference, pattern recognition, 
generalisation) and sensing patterns (observation of surroundings, empirical 




 Use pictures, schematics, graphs, and simple sketches liberally before, during, and after the 
presentation of verbal material (sensing/visual), hands-on (active), show films 
(sensing/visual),provide demonstrations (sensing/visual). 
 Follow the scientific method of presenting theoretical material by providing concrete 
examples of the phenomena the theory describes or predicts (sensing/inductive), develop 
the theory (intuitive/inductive, sequential); then show how the theory can be validated and 
deduce its consequence (deductive/sequential) and show possible application 
(sensing/deductive/sequential). 
 Use computer assisted instructions –sensors respond very well to these (sensors/active). 
 Do not fill every minute of the class time lecturing and writing on the board. Provide 
intervals – however brief – for students to think about what they have been told (reflective). 
 Provide opportunities for students to do something active besides transcribing notes. Small 
group brainstorming activities that takes not less than five minutes are extremely effective 
for this purpose (active). 
 Assign some drill exercises to provide practice in the basic methods being taught 
(sensing/active/sequential) but do not over do them (intuitive/reflective/global). Also, 
provide some open-ended problems and exercises that call for analysis and synthesis 
(intuitive/reflective/global). 
 Give students the option of cooperating on homework assignments to the greatest possible 
extent (active).Active learners learn best when they interact with others. If they are denied 
the opportunity to do so they are being deprived of their most effective learning tool. 
 Applaud creative solutions (intuitive/global). 
 Talk to students about learning styles, both in advising and in classes, assuring them their 
academic difficulties may not be due to personal inadequacies. Explaining to struggling 
sensors or active global learners how they learn most effectively may be an important step 
in helping them reshape their learning experiences so that they can be successful (all types). 
2.2.5 Transformational teaching 
The theory of transformational teaching can be defined as the process of creating dynamic 
relationships between teachers, students and a shared body of knowledge in a way that promotes 
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student learning and personal growth. Teachers are viewed as intellectual coaches who create 
teams of students who collaborate with each other and their teachers to be masters of information. 
Teachers assume their duties of facilitating key concepts to students, at the same time promoting 
students’ personal development and enhancing their disposition toward learning (Slavich & 
Zimbardo, 2012). 
Rosebrough and Leverett (2011, p. 53) define transformational teaching as “an act of teaching 
designed to change the learner academically, socially and spiritually”. They argue that education 
should be more about inspiration than information. Instructors or teachers are encouraged to 
consider the importance of equipping the students with skills and attitudes necessary for 
overcoming challenges. Fundamental to this formulation of transformational teaching is that 
instructors can guide learners toward making self-discoveries that shape their fundamental beliefs 
about themselves. In contrast with traditional lecturing, which largely involves unidirectional 
transfer of information from instructor to students, transformational teaching involves 
conceptualizing the teacher as a change agent who leads students in the process of collaborating 
with each other and with their instructor to develop as learners and people (Rosebrough & Leverett, 
2011).  
To achieve transformational teaching, students need to be allowed to engage in a process of 
interdependent discovery by giving them time to discuss strategies they use and knowledge they 
produce. This approach examines the role teacher’s play in transforming student’s attitudes, beliefs 
and values as well as the responsibility that learners have of shaping their peers and their own 
learning experience.  
2.2.6 Teaching of EGD 
Like any language, engineering drawing as a means of communication consists of technical rules 
or drawing conventions (Olkun, 2003). In engineering, lines and symbols are a more effective 
means of communicating thoughts than verbal descriptions. Therefore all people related to the 
technical industry should be capable of reading or interpreting a drawing accurately. Thus there is 
a non-negotiable need to learn how to read and write a drawing. As with language, one needs to 
know and use the conventions and rules in order to apply the rules; certain skills are needed, 
especially spatial perception and visualisation as well as spatial ability. Olkun (2003) maintained 
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that spatial thinking is essential for scientific thought as it is used to represent and manipulate 
information in learning and problem solving (Clements & Battista, 1992). In support of this, Kovac 
(1989) has pointed out that spatial ability is the mental manipulation of objects and their parts 
intwo-dimensional (2D) and three-dimensional (3D) space and can be improved through 
appropriate activities. Resonating with the aforementioned sentiments, Kabouridis (2010) 
maintains that for EGD learners, visualisation skills are very important for understanding 
fundamental concepts of drawing. Therefore, the curriculum should include and emphasise such 
skills and these skills should be foregrounded in teaching.  
Many learners have difficulty in understanding or comprehending the graphic representation of 
3D objects. According to Perez Carrion and Serrano (2012), the high failure rate of school learners 
in their exit examinations in EGD is due to the difficulty of understanding the mechanisms related 
to the representation of 3D objects in 2D. This means that learners have not sufficiently developed 
their spatial ability. Branoff, Hartman and Wiebe (2013) contend that EDG teachers must expose 
learners to hands-on experience of drafting techniques, drafting standards and conventions. In 
order to do this, the curriculum should expose learners to practical engineering graphic skills and 
knowledge about how various design components and systems relate and work together on any 
given project. These competencies develop only by engaging learners in activities that target the 
problem-solving skills and the ability to think, see, create and model 3D visual images in space or 
on paper from 2D blueprints using a variety of media. The implication for teaching is that these 
skills cannot be developed “by rote learning or memorisation”. In addition, learners should be 
exposed to emerging trends in technical graphics, developments in industrial technologies and 
advances in computer technology. Simply put, this means that EGD learners have to be trained in 
developing spatially-related problem-solving abilities (Kabouridis, 2010). One major limitation of 
traditional instruction is the problem of presenting 3D in 2D format. The challenge is overcome if 
learners are presented with real objects and are instructed to draw a chosen front view and a top 
view/plan using a convenient scale to represent the 3D object in 2D autographic format. If this is 
done using a computer the learner can see the drawing unfolding before his/her eyes and 
immediately understands the drawing procedure. 
To reconstruct the 3D object from the 2D drawings all that is required of the learner is to 
superimpose the top view/plan on top of the front view or sectional elevation; and the 3D is 
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generated from the 2D autographic views. The advantage of using a computer in these processes 
is that the learners sees the inter-conversion of 3D to 2D and vice-versa unfolding before their own 
eyes. Learners in collaborative learning can repeat the computer simulation several times to 
consolidate their understanding. Once this has been achieved, the process of measuring and 
quantifying work and materials by the student QS will be easy to follow.  
2.2.7 Linking engineering specification drawings to the Bill of Quantities (BQ) 
According to the Australian Institute of Quantity Surveyors. (n.d.)the BQ is a document which 
itemises the quantities of materials on a construction project. The preparation of the Bill of 
quantities is the principle activity of a quantity surveyor (Hore, 2010). The BQ has been prepared 
in various forms for the last 300 years and is an integral part of documentation in construction 
(Milliken, 1996). The BQ translates the requirements depicted in the drawings and describes the 
specification in the form of quantified items and descriptions (Hughes, 1978). It contains a 
schedule of fully described and quantified items of labor, plant, materials and other works which 
is set down in a systematic and recognised manner (Kwakye, 1997). Its purpose is not just to 
itemise construction work into component parts but to do this in such a way that a contractor is 
able to affix a price to the items (Hughes, 1978). The primary function of a BQ is to assist a 
contractor with the preparation of an estimate for tendering (Ashworth and Hogg, 2007; Lee, 
Trench, & Willis, 2005; Waterworth and Weddle, 1978). This function remains important though 
BQ may also aid in other aspects of contract management such as for interim valuations and final 
account (Ashworth and Hogg, 2007; Seeley, 1997; Waterworth and Weddle, 1978; Wilcox and 
Snape, 1980). Adequately prepared BQ offers construction projects and those involved in it with 
many advantages. According to Seeley (1997), a BQ reduces a contractor’s estimating risks and 
tendering cost while to the client it provides a common basis for tender evaluation purposes. In 
addition, a priced BQ from a completed project is an excellent source for future estimating and 
provides readily available data for asset management, maintenance scheduling, taxation and 
insurance purposes (Davis,Love, & Baccarini,2009). A BQ also holds a key place in the flow of 
communication between the pre- and post-contract stages of a contract and is the only real 
communication connection between the client and the contractor (Laing, 1976). The BQ for a 
particular project involves the measurement or ‘take-off’ of quantities for various items of work 
from design drawings. The quantities are measured in accordance with a defined set of rules and 
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definitions known as a Method of Measurement. Measurement of quantities is a core skill which 
must be inherent in all graduates from QS courses (Laing, 1976).According to Pickens and Jagger 
(2005) measurement and quantification entails converting construction drawings into words and 
numbers in accordance with a strict set of rules. To be able to engage in measurement and 
quantification, quantity surveyor must have measurement skills, a thorough knowledge of building 
construction, acquaintance with the ordinary rules of measurement, knowledge of the customs of 
each trade, tact, patience, accuracy, energy, common sense,initiative,imagination to visualise 
building design details (Fortune &Skitmore, 1994, 1988) as well as the ability to write clearly, 
think logically and must possess a sound knowledge of building materials (Willis &Newman, 
1988). Hodgson and Pyle (2010) add to the preceding list of skills by calling fo rthe ability to read 
and interpret drawings, methodical and tidy habits, the ability to cope with vast amounts of 
paperwork, curiosity, confidence and the flexibility to pick up useful information.  
Having consulted the vast body of literature (Cottrell, 2008; Johnston, 2010; Bligh, 2000; 
Macfarlane, 2004), my sense is that QS students need the following competencies to be able to 
draw up the BQ:  
 Reading and interpretation of engineering specific drawings, including identifying, 
collecting, processing and interpreting data and information for the evaluation and 
selection of appropriate procurement system and contractual arrangement; preparing tender 
and contract documents; administration of tendering processes; and, managing the 
implementation of construction contracts.  
 Construction technology and engineering: knowledge of materials, plant, machinery and 
personnel in quantity surveying functions; cost and financial management, including 
project cost estimating and cost plans; preparing project budget and cash flows; 
administration of project cost and finance; carrying out feasibility and viability studies 
including collecting, preparing, analysing, and interpreting project cost and financial data 
and related information.  
 Measurement and quantification of documents for project costing, measurement of 
quantities (a core skill of QS), cost planning and control, preparation of BQs, programme, 




 Project management principles and practice regarding the provision of quantity surveying 
services and the management of project cost, finance, procurement and contract. 
 Meta competencies such as being able to communicate effectively, high self-esteem, highly 
creative and innovative with problem solving ability, able to work in team, high ethical and 
moral value lifelong learning outlook.  
I am of the opinion that in order to grasp the basic principles of measurement, traditional 
techniques are the ideal vehicle to acquire the basic skills. If students are not informed with these 
methods and introduced to computerised measurement systems in isolation, they may become 
blinded by technology and never grasp the basics. I advocate the use of computerised systems as 
a learning tool; however I feel that these should be introduced in parallel with traditional methods. 
2.2.8 Reflective teaching practice 
Reflective thinking is the process of making informed and logical decisions on educational matters, 
then assessing the consequences of those decisions. Campbell-Jones and Campbell-Jones (2002) 
describe reflection as an “inner dialogue with oneself whereby a person calls forth experiences, 
beliefs, and perceptions in order to inform and transform knowledge and action” (p. 134). 
Reflective teaching means looking at what you do in the classroom, thinking about why you do it, 
and thinking about if it works. In other words it is a process of self-evaluation. 
Reflective practice is described by MacNaughton (2003 p. 12) as “an intellectually engaged 
activity geared to changing practices by transforming knowledge”. The work of Grushka, McLeod 
and Reynolds (2005 p.7) describe reflective practice as a continuous process rather than a one-off 
event, involving “repeated cycles of examining practice, adjusting practice and reflecting on it, 
before you try it again”. Reflective practice and critical reflective practice are features of high 
quality learning environments. The longitudinal findings of the Effective Provision of Pre-service 
teacher Education (EPPE) project (Sylva et al, 2004) found that high quality settings had positive 
effects on students’ development both intellectually and socio-emotionally. The study also found 
the higher the quality of the learning environment, the better the outcomes for students (Sammons, 
2010; Sammons, Smees, Taggart, Sylva, Melhuish, Siraj-Blatchford & Elliot, 2002). Further 
research concluded that students were found to make better all-round progress in settings where 
professionals were aware of students’ individual learning styles; where educators had a good 
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understanding of appropriate pedagogical content and where there was a strong commitment to 
on-going professional inquiry (Siraj-Blatchford, Sammons, Taggart, Sylva & Melhuish, 2006). 
Lasley (1992, p. 24) referred to reflection as the capacity of a teacher to think creatively, 
imaginatively and at times, self-critically about classroom practice. Norton (1994, p. 139) avers 
that reflection is a disciplined inquiry into the motives, methods, materials and consequences of 
educational practice. Reflection enables the teacher to thoughtfully examine conditions and 
altitudes which impede or enhance student achievement. It is also a way of thinking about 
educational matters including the ability to make rational choices and assume responsibility for 
those choices (Ross, 1989, p. 22). Through this decision making process, problems are identified, 
investigated and satisfactory answers are searched for. 
My reflection will be focused on three main areas: (1) student engagement; (2) my teaching; and 
(3) contextual issues. I will be reflecting on the soundness of my teaching methodologies which 
will help me achieve the desired outcomes I outline in my lesson preparations. Regarding 
contextual issues, I will be reflecting on the lesson content that I deliver to learners in my class as 
to the extent to which the curriculum is enriched for my learners to have the necessary skills and 
competencies required in the workplace.  
Thus, I have drawn on N4 QS students’ engagement with assessing and processing information 
from engineering graphics and specification drawings to reflect on their learning and my teaching. 
By collecting information about what goes on in my classroom, and by analysing and evaluating 
this information, I have been able to identify and explore my own as well as N4 QS students’ 
practices and underlying beliefs about assessing and processing information from engineering 
graphics and specification drawings. This may then lead to changes and improvements in teaching 
and learning. 
 
2.3 Conceptual framework 
The conceptual framework guiding this study embraces experiential learning theory (Kolb, 1984) 
as well as the model adapted by South African Survey of Student Engagement (Strydom &Mentz, 
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2010) originally designed by Kuh (2007, p. 11). I will fist discuss Kolb’s ELT followed by SASSE 
model of student engagement.  
2.3.1 Experiential learning theory 
Experiential learning theory can be defined as “the process whereby knowledge is created through 
transformation of experience. Knowledge results from grasping and transforming experience” 
(Kolb, 1984, p. 41). Experiential learning theory depicts two dialectically related modes of 
grasping experience, concrete experience (CE) and abstract conceptualization (AC), and two 
dialectically related modes of transforming experience, reflective observation (RO) and active 
experimentation (AE). Experiential learning is a process that involves creating knowledge; 
immediate or concrete experiences are the basis for observation and reflections. These reflections 
are assimilated and refined into abstract concepts from which new implications for action can be 
drawn (Figure 1). These implications can be actively tested and serve as a guide in creating new 
experiences (Kolb, Boyatzis, & Mainemelis, 2000). Experiential learning can be portrayed as a 









Figure 1: Experiential learning cycle 
Source: Kolb and Kolb (2009, p. 299) 
The ELT model suggests that learning requires abilities that are polar opposites, the learner having 
to choose which set of learning abilities he or she will use in a particular learning situation. In 
grasping experience some people distinguish new information through experiencing the concrete, 
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tangible, felt qualities of the world relying on their senses and engaging in concrete reality. Others 
tend to grasp new information through symbolic representation or abstract conceptualisation – 
thinking about, analysing and systematically planning rather than using sensations as a guide. 
Similarly, in transforming or processing experience some of people tend to carefully watch others 
involved in the experience and reflect on what happens, others choose to jump in and start doing 
things. The ‘watchers’ favour reflective observation while the ‘doers’ favour active 
experimentation (Kolb, Boyatzis, & Mainemelis, 2000). 
Each learning dimension presents an individual with a choice since it is not possible for two 
learning styles to take place simultaneously. It is human nature to resolve by choosing in order to 
resolve the conflict between the different learning dimensions. Resolving the conflict between 
concrete or abstract and between active or reflective in some patterned way is referred to as 
‘Learning styles’. David Kolb developed the Learning Style Inventory in 1971 to asses individual 
learning styles. The Learning Style Inventory research instrument has identified four learning 
styles (Kolb 1984, 1999a, 1999b) namely: diverging, assimilation, converging and 
accommodation. . The diverging style dominant learning abilities are CE and RO. People with this 
learning style are best at viewing concrete situations from many different points of view. A person 
with the diverging style perform better in situations that require generation of ideas, such as a 
‘brainstorming’ session. The assimilating style dominant learning abilities are AC and RO. People 
with this learning style are best at understanding a wide range of information and putting it into 
concise logical form. Individuals with an assimilating style are less focused on people and more 
interested in ideas and abstract concepts (Kolb, Boyatzis, & Mainemelis, 2000).  
The converging style’s dominant learning abilities are AC and AE. People with this learning style 
are best at finding practical uses for ideas and theories. They have the ability to solve problems 
and make decisions based on finding solutions to questions or problems. The accommodating 
style’s dominant learning abilities are CE and AE. People with this learning style have the ability 
to learn from primarily ‘hands-on’ experience. They enjoy carrying out plans and involving 
themselves in new and challenging experiences. 
Experiential learning theory provides a holistic model of the learning process and a multilinear 
model of adult development. The theory is called “experiential learning” to emphasise the central 
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role that experience plays in the process of learning. The term “experiential” is used therefore to 
differentiate ELT both from cognitive learning theories, which tend to emphasise cognition over 
affect, and behavioural learning theories that deny any role for subjective experience in the 
learning process. Experiential learning theory has its intellectual origins from the experiential 
works of Dewey, Lewin, and Piaget. Taken together, Dewey’s philosophical pragmatism, Lewin’s 
social psychology, and Piaget’s cognitive-developmental genetic epistemology form a unique 
perspective on learning and development (Kolb, 1984).  
2.3.2 SASSE Student engagement model 
Student engagement represents both the time and energy students invest in educationally 
purposeful activities and the effort institutions devote to using effective educational practices 
(Kuh, 2001). Educationally effective institutions channel student energy toward the right activities. 
Active student engagement therefore requires that teachers actively seek to create the conditions 
that foster this reaction. This includes clear articulation of learning criteria with clear, immediate, 
and constructive feedback, showing students the skills they need to be successful. Student 
engagement is generally considered to be among the better predictors of learning and personal 
development. The premise is deceptively simple, perhaps self-evident: the more students study or 
practice a subject, the more they tend to learn about it. Likewise, the more students practice and 
get feedback on their writing, analyzing, or problem solving, the more adept they should become 
(Kuh, 2003). The very act of being engaged also adds to the foundation of skills and dispositions 
that is essential to live a productive and satisfying life after college. That is, students who are 
involved in educationally productive activities in college are developing habits of the mind and 
heart that enlarge their capacity for continuous learning and personal development (Shulman, 
1986).  
Most models that examine student success include five sets of variables: (1) student background 
characteristics including demographics and pre-college academic and other experiences; (2) 
structural characteristics of institutions such as mission, size and selectivity; (3) interactions with 
faculty and staff members and peers; (4) student perceptions of the learning environment; and (5) 
the quality of effort students devote to educationally purposeful activities.  
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I adapted the conceptual framework from the South African Survey of Student Engagement 
(Strydom & Mentz, 2010a) that was originally designed by Kuh,Kinzie,Buckley, Bridges,& Hayek 
(2007, p.11) for this study (see Figure 2). 
 
 
Figure 2: Student engagement framework 
Source: Strydom & Mentz, 2010a p.10 
 
There are many higher educational researches that assert that the best three predictors of student 
success are academic preparation, motivation and student engagement (Kuh, Kinzie, Schuh, & 
Whitt, 2005). A focus on student engagement offers institutions the opportunity to enhance the 
prospect for a diverse range of students, especially underprepared students, to survive and thrive 
in higher education (Strydom & Mentz, 2010a). This study focuses on particular aspects of the 
model, namely student behaviours and institutional conditions. The student behaviours focused on 
are motivation, learning of theory, response to teaching styles, collaboration learning (peer 
interaction) and staff interaction. Institutional conditions are related to attention to practical work, 
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time allocations, teaching and learning resources such as ICT and laboratory facilities and staff 
and tutor support. 
A study on student engagement like this one requires investigating the environment in which 
teaching and learning take place because “institutional environments are important for student 
learning” (Kuh et al., 2005, p.8). The teaching and learning environment or context imbeds all 
influences that are external to the student and which have a direct or indirect impact on the way 
the student goes about learning.  
2.4 Conclusion 
In this chapter I presented the literature reviewed. The literature reviewed was aligned with the 
topic and research questions and focused on student engagement, sequencing of topics in the 
curriculum, teaching of EGD, learning styles and teaching styles while the interpretative paradigm 
requires the literature review to embrace reflective teaching practice. I have consulted literature 
pertaining to the teaching of EGD as there is a paucity of literature on the teaching of engineering 
graphics and specification drawings pertaining to QS. This is the gap that this study aims to 
address. Second an elaboration was provided on the conceptual framework. The conceptual 
framework comprises ELT and the South African Survey of Student Engagement(Strydom 








As mentioned previously this study sought to explore N4 Quantity Surveying students’ 
engagement with engineering graphics and specification drawing. This chapter elaborates the 
methodological underpinnings of the study. A detailed description and explanation of the choice 
of paradigm, type of research and research design are offered. The types of instruments and 
methods used for data collection and analysis as well as the sampling technique employed and the 
rationale behind these choices are described. Steps untaken to ensure the validity and credibility 
of the research are made explicit. The steps taken to address the limitations encountered in this 
study and the ethical issues are explained.  
3.2 Philosophical assumptions underpinning this study 
According to Creswell (2012), a research paradigm is an approach or view that includes 
assumptions about the nature of knowledge, the nature of reality, the role of values and 
assumptions about research methodology. Therefore it is quintessential to clarifying the paradigm 
that a study adopts.  
This research study is underpinned by the interpretivist paradigm. Cohen, Manion and Morrison, 
(2011), maintain that the interpretivist paradigm aims to understand and offer a detailed 
interpretation of the lived experiences and actions of participants in a study. As such, the 
interpretivist researcher seeks to understand as well as describe how people make sense of their 
worlds, how they make meanings of their actions and inactions. Resonating with the 
aforementioned ideas, Maree and Maree (2013) contend that interpretative studies aim to 
understand phenomenon through the meanings people assign to them Denzin and Lincoln (2011) 
posit that from an interpretivist perspective, human actions have meanings which are determinable 
by a researcher. Therefore, the interpretivist paradigm focuses on people’s subjective experiences, 
on how people construct the social world by sharing meanings, and how they engage/relate with 
each other or a phenomenon. Additionally, Maree and Maree (2013) explain that the interpretivist 
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paradigm assumes that reality is socially constructed through the meanings people assign to the 
phenomenon under exploration. This means that placing people in their social contexts offers a 
better opportunity to uncover the perceptions they have of their own activities or engagements 
with the phenomenon under exploration. Therefore, the uniqueness of a particular context is crucial 
to understand and interpret the meanings constructed (Maree & Maree, 2013). Consequently, it is 
important to examine/explore situations through the eyes of participants rather than the researcher.  
3.3 Research approach 
The interpretative paradigm embraced in the study directed it towards a qualitative approach. 
According to McMillan and Schumacher (2010. p. 10) the goals of qualitative research are to 
“describe and explore” and to “describe and explain any phenomenon”. In this study qualitative 
data was collected in order to gain a greater and deeper insight (Bertram, 2003; Kumar, 2005) into 
N4 QS students’ engagement with engineering graphics and specification drawing. To access a 
deeper insight into N4 QS students’ engagement with engineering graphics and specification 
drawing there needed to be room for flexibility at every stage of the research. Consequently, 
qualitative data was therefore deemed suitable because it allows for and captures a wide range of 
responses from observed situations and opinions of respondents.  
3.4 Research design 
The research design of a study is the plan of how the researcher will systematically collect and 
analyse the data that is required to give valid solutions to the research problem explored. This 
study adopts a case study design as a result of the ontological position of the interpretive paradigm 
(Creswell, 2013).  
A case study is an in depth empirical inquiry approach that investigates a phenomenon within its 
real life context within a bounded system (Cohen et al, 2011). This means that context (real-life 
context) is a major factor in case study research methodology, because it gives the researcher the 
opportunity of interacting with the participants in their natural setting/context, thereby leading to 
in-depth understanding and interpretation of the phenomenon/case under investigation. The aim of 
a case study is to understand things in detail (Creswell, 2013). The case may be some aspects of 
the social life of a person or group of persons, an organisation or a phenomenon and it usually 
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generates words, rather than numbers as data for analysis (Lapan, 2012). The method allows 
participants to freely share their ideas, views, perceptions and experiences in their natural settings, 
making it possible for the participants to provide in-depth information/data (Cohen et al., 2013). 
The case study method is very suitable and useful when a researcher is seeking an in-depth 
understanding of a specific event, process, organisation or particular group/groups of people in a 
particular place. Furthermore, the case study approach answers the ‘what’, ‘how’ or ‘why’ of the 
phenomenon under investigation and also provides a detailed explanation of the phenomenon 
being explored by focusing on specific instances in a bounded system.  
According to Lapan (2012), the hallmark of the case study approach is that it provides rich thick 
descriptions of participants lived experiences of, thoughts about, and feelings for, a situation using 
multiple data sources. It is descriptive and detailed with a narrow focus, and combines subjective 
and objective data. Put simply this means that it focuses on individual participants or group of 
participants and seeks for deep understanding of their perceptions of events. The researcher is 
integrally involved in the case since the case study may be linked to the personality of the 
researcher. The latter characteristic of a case study approach underlines the researcher’s reason for 
the choice of this approach in the current study, considering that the researcher is integrally 
involved in the case under investigation as a result of the researcher’s experience as a QS lecturer 
at the location of the study.  
According to Creswell (2013) there are three different categories or types of case study approaches 
which a researcher can choose from. These categories are distinguished by the size of the bounded 
case, that is whether the case involves one individual, many individuals, a group of individuals, a 
process, an institution or an activity. The categories of case studies are:  
 Intrinsic case study: These are studies undertaken in order to understand the particular 
case at hand (Cohen et al., 2013, p. 291). According to Lapan (2012), an intrinsic case 
study focuses on the case being studied, answering questions about that entity or object in 
order to convey the illuminated operations to its participants and stakeholders. Here, the 
purpose is not to understand some abstract generic phenomenon, but to develop a detailed 
understanding of, and insight into, a particular case at hand. 
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 Instrumental case study: This examines a particular case or instance to build new theories 
or to compare previous findings to new ones for corroboration or to question their validity 
(Lapan, 2012). The case here is of secondary interest, which is facilitating of theory.  
 Collective case study: This involves studying a number of cases (multiple case studies) 
jointly in order to investigate a phenomenon (Creswell, 2013). This method is believed to 
offer better understanding of the phenomenon/case.  
In another classification of case study research approaches, Yin (1994) identified three categories 
of case studies with regards to their outcomes. These include:  
 Exploratory case study: This serves as a suitable means of eliciting information in order 
to seek new insights and clarify one’s understanding of a process or problem. This approach 
also serves as a pilot to other studies or research questions. This implies that the exploratory 
approach provides new and detailed information or insight about a problem or a process 
(phenomenon) through the research findings, which can perhaps inform policy or serve as 
the background for further research.  
 Descriptive case study: This type of case study focuses on providing narrative accounts.  
 Explanatory case study: This deals with hypothesis testing.  
As a result of critical consideration of the above categories or types of case studies, I chose the 
exploratory case research study methodology. The choice of exploratory case study method is 
based on the purpose or intent of the study which is to explore N4 QS students’ engagement with 
engineering graphics and specification drawing.  
Whilst a case study design has many advantages, it also has limitation. According to Maree and 
Marree (2013) the dependence on a single case makes it incapable of generating generalisable 
conclusions; the samples are usually small and often not necessarily representative of the broader 
population so it is difficult to know how far one can generalise the result; and it is difficult to tell 
how far the findings are biased by the researcher’s own opinions. 
 
 
3.5 Location of study 
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The study was located at the XY College (XYC) which is located at 375/384 Anton Lembede 
Street, Durban, Kwa-Zulu Natal. The XYC has been in existence for the past 25 years. The college 
has a well-equipped library, computer laboratories, physical science laboratory, civil, mechanical 
and electrical engineering workshops as well as lecture halls and classrooms.  
The college offers two streams of academic programmes. The first stream offers tuition to grades 
one to eleven in English, Afrikaans, mathematics, physical sciences, accounting, economics, and 
tourism. The second stream offers tuition at a tertiary level, namely, diplomas (level N4-N6) in 
civil, mechanical and electrical engineering, information technology, public administration, 
accounting, catering, hospitality and tourism. The academic teaching staff are all qualified 
graduates. The XYC attracts one thousand students per year who are representative of the rainbow 
nation (that is African, Indian, Whites and Coloureds).  
Data collection 
Data collection methods are tools used by a researcher to collect data as required in order to answer 
the relevant research questions. In this section I discuss issues pertaining to gaining access, 
instruments used, sampling methods, phases of data collection, how data was analysed as well as 
how issues of trustworthiness, validity and reliability were addressed.  
3.5.1 Gaining access 
Gaining access means dealing with various gatekeepers at each stage of the research. Formal 
permission to conduct research was obtained from UKZN’s research office as well as XYC. 
Permission was also obtained from the N4 QS student participants during each phase of data 
capturing. Whilst collecting data I realised that gaining access is an iterative process for each level 
of data collection. 
3.5.2 Data collection instruments 
The following instruments were used to capture data to answer the two research questions posed: 
a task based activity, individual interviews, focus group interviews, collage making and concept 
mapping. The above-mentioned instruments were used because they were the most suitable 
instruments for collecting qualitative data and gaining an in-depth insight into N4 QS students’ 
engagement with engineering graphics and specification drawing.  
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3.6.2.1 Task based activity 
The paper-and-pen test (see Appendix A5) was designed and developed by the researcher in 
accordance with the N4 QS curriculum stipulated by DBE. All questions posed were in English 
according to the XYC language policy. Individual items in the test were designed or adapted by 
the researcher to comply with the requirements of this study (students’ engagement with with 
engineering graphics and specification drawing). This test consisted of three questions, based on 
the N4 QS curriculum.  
The test items were created and selected in such a way that no knowledge beyond what lay within 
the reach of the N4 QS curriculum was required. The duration of the test was one hour. The test 
was piloted in two ways. A pilot study serves to increase the reliability, validity and practicability 
of the task based activity (Cohen et al., 2011). The test was first piloted with N4 QS lecturers from 
ABC TVET College to check if the test complied with the N4 QS curriculum. Second it was piloted 
with N4 QS students from ABC TVET College to check the clarity of the questionnaire items, and 
eliminate ambiguities or difficult wording. The outcome of the piloting indicated that the 
questionnaire items had good construct validity. Minor changes were made to the wording of 
certain questions to improve readability. 
The rationale for starting data collection with the task based activity was to allow participants the 
opportunity to answer the questions privately, with information written down in their own words. 
This reduced the possibility of the researcher misinterpreting information and then misrepresenting 
it in the field notes. 
The test was administered to N4 QS students during a lecture period.  
3.5.2.2 Individual interviews 
Interviews are a major data generation method in research. A research interview is defined by 
Cohen and Manion (1980) as a two-person conversation initiated by the interviewer for the specific 
purpose of obtaining research-relevant information. Cohen et al. (2007) define an interview as an 
interchange of views between two or more people on a topic of mutual interest. Interviews range 
from structured interviews to semi-structured and informal unstructured interviews. 
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Structured interviews conform to a set range of questions with the responses fall into parameters 
predefined by the interviewer. Unstructured interviews involve questions which are developed 
from the immediate context, with the interview taking on a more conversational stance.  
The semi-structured interview is highly favoured in educational research. A semi-structured 
interview (see Appendix A6 for semi-structured interview questions) was used as the second data 
generation instrument as it allowed the researcher to further probe participants’ responses to the 
task based activity. According to Hesse-Biber and Leavy (2011) a semi-structured interview 
provides valuable information arising from the context of the participant’s experience, because it 
does not limit the respondent; it allows for probing of responses and encourages elaborate 
responses.  
In explaining a semi-structured interview, also referred to as informal interviews, Longhurst (2010, 
p. 35) expresses the view that “interviewing is about talking, but it is also about listening. It is 
about paying attention. It is about being open to hear what people have to say. It is about being 
non-judgmental. It is about creating a comfortable environment for people to share”. The interview 
was semi-structured in that respondents were asked questions in the same order, and in this way it 
served the purpose of sampling the respondents’ responses and thereby increasing comparability 
of responses (Cohen et al., 2011). In accordance with the suggestions advocated by Longhurst 
(2010) the following issues were taken into account during the interviews:  
 Establishing rapport and trust with the interviewee;  
 Empathy and neutrality;  
 Using non-verbal nods and verbal “um-hms” to show interest;  
 Monitoring yourself;  
 Sensitivity towards gender and cultural differences;  
 Providing sufficient time for the interviewee to respond; and  
 Maintaining control of the interview and keeping the interview focused.  
The interview questions were six and focused on the rationale behind students answering 
questions in the task based activity the way they did. All interviews were videotaped. 
3.1.2.3   Collage 
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Collage making is a “creative arts-based method in which separate images are cut from magazines, 
news articles and/or books and glued together to create a new image” (Raht, Smith, & MacEntee, 
2009, p. 229).This is a “process of using fragments of found images or materials and gluing them 
to a flat surface to portray the phenomena” (Butler-Kisber & Poldma, 2010, p. 2). The use of art 
as a data generation method is something on the rise in qualitative research (Mayaba & Wood, 
2015; Theron, Mitchell, Smith & Stuart, 2011). Using art as a research method provides 
researchers with a window into the lived experiences of the participants and a means to understand 
how they make meaning of these experiences; they also provide a powerful intervention to engage 
participants in the construction of alternative realities (Mayaba & Wood, 2015). Collages or rather 
the images in the collage allow for access to different levels of consciousness, many conversations 
with the ‘self’ and ‘other’ thereby communicating a holistic picture of ‘what is’ or the reality of an 
experience (Prosser & Loxley, 2008). I provided the students with a wide variety of magazines 
from which to source pictures and text for their collages.  
By engaging in collage making N4 QS students had to position themselves, their encounters, 
experiences with regard to their engagement with engineering graphics and specification drawing 
in the collage. Each chosen picture tells a story about their experiences pertaining their engagement 
with engineering graphics and specification drawing.  
To create the collages N4 QS students sat in a group (comprising five students) and collectively 
looked through magazines, newspapers, catalogues for pictures and words (Khanare, 2009). 
Originally my intension was to have two groups of students creating collages, but due to issues of 
informed consent only five students participated in this study. Therefore, only one collage was 
created. The intention of this exercise was or participants to choose pictures or images that best 
captured their experiences of their engagement with engineering graphics and specification 
drawing well as the factors that impeded or promoted their engagement with engineering graphics 
and specification drawing. They also cut out words and sentences that added to what they aimed 
to articulate through their collages. As a group, they had to look at images chosen by each member 
of the group and collectively make choices based on which ones best spoke to what they wished 
to express of their experiences of engagement with engineering graphics and specification 
drawing. N4 QS students then collectively created the collage as they negotiated and debated over 
the construction of the collage.  
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3.6.2.4 Concept maps 
After making collages N4 QS students were exposed to the construction of a concept map extracted 
from their collages. Concept mapping is a form of art based research. Concept maps are described 
by Novak and Cañas (2008) as graphical tools for organizing and representing knowledge. 
Wheeldon and Faubert (2009) describe concept mapping as a technique that can demonstrate how 
people visualise relationships between various concepts, and therefore provide a visual 
representation of dynamic schemes of understanding within the human mind. Concept maps allow 
for a synergy to exist between more mainstream data generation methods which are word based, 
and thematic data generation methods such as collages (Jackson & Trochim, 2002). This integrated 
approach allows abstract concepts to be more concretely visualised while keeping the freedom and 
expressive insight one hopes to get from qualitative research. Jackson & Trochim (2002) go on to 
describe concept mapping as an informal process whereby an individual draws a picture of all the 
ideas related to some general theme or question and shows how these are related. The resulting 
map usually has each idea in a separate box and the boxes are connected by connective terms to 
show how they are related. For the purpose of this study, concept maps were useful a way in which 
participants could demonstrate their belief in the importance and commonality between different 
concepts and the nature of perceived relationships (Wheeldon & Faubert, 2009). 
The group of students transcribed meanings from their collages into concept maps. The main 
images from the collages were numbered consecutively and thereafter, the sets of related concepts 
were grouped together. This allowed N4 QS students to represent an understanding of relationships 
between important sets of concepts. 
 
3.6.2.5  Reflective diary 
Maintaining a self-reflective diary is a strategy that can facilitate reflexivity, whereby researchers 
use their journal entries to examine “personal assumptions and goals” and clarify “individual belief 
systems and subjectivities” (Russell & Kelly, 2002, p. 2). Keeping a reflective journal is a common 
practice in qualitative research (Etherington, 2004). A reflective diary helped me keep track of the 
ideas, experiences, learnings, changes and evolution I underwent during the research process and 




Cohen et al. (2007), refer to sampling as a process of decision-making about the population 
(community), settings, events or deeds that have been chosen for exploration. Both convenience 
sampling and purposive sampling were used for the study. According to Maree and Maree (2013) 
convenience sampling occurs when the site or respondents are selected on the grounds of proximity 
and affordability. The location for the study is conveniently selected as I am employed as a QS 
lecturer at XYC. Johnson and Christensen (2008) maintain that purposive sampling occurs when 
the researcher specifies the characteristics of a population of interest as they have the data. The 
participants for this study were purposively selected as they were pursuing the N4 QS course at 
XYC. There are six students enrolled for the QS N4 module in my class and five of them consented 
to participate in this study.  
3.8 Data generation plan 
Table 1 shows the four phases in data collection, related to the data source, the instrument used, 
the research question in focus, and the purpose of the phase. 
Table 1: Data generation plan 
Research question Phase Data source Instrument Purpose of phase 
How do N4 QS students’ 
engage with the assessing 
and processing of 
information from 
engineering graphics and 
specification drawings? 
 
1  N4 QS students 
 
Task based activity  
 
 
To establish how students 
engage with assessing and 
processing information from 






To record my experiences, 
observations, emotions, 
evolutions that occur during 
the research process 
Why do N4 QS students 
engage with the assessing 
and processing 
information from 
engineering graphics and 





To probe why QS students 
engage with the assessing and 
processing information from 
engineering and graphics and 
specification drawings the 
way they do. 
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specification drawings the 
way they do? 
Self 
(researcher) 
Reflective journal To record my experiences, 
observations, emotions, 
evolutions that occurred 
during Phase 2 of data 
generation 
What factors promote or 
impede N4 QS students’ 
engagement with the 
assessing and processing 
of information from 
engineering graphics and 
specification drawings?  
 




Collage making  
Concept map 
 
To establish factors which 
promote or impede N4 QS 
students’ engagement with 
assessing and processing 
information from engineering 





Reflective journal To record my experiences, 
observations, emotions, 
evolutions that occurred 
during the research process 
 
Table 1 indicates the three phases of data collection which are explained as follows.  
3.8.1 Phase 1 
As an entry point into the study, during phase 1 of data capture, N4 QS students were exposed to 
a task based activity on assessing and processing information from engineering and graphics and 
specification drawings (see Appendix A5 for task). The task was marked according to the rubric 
(see Appendix A5 for memorandum and written feedback was provided to the students for each 
question. I maintained a reflective journal while designing and marking the task based activity.  
3.8.2 Phase 2 
Students were presented with their marked task based activity, thereafter they were interviewed 
individually to ascertain their rationale for their responses to the task based activity and then 
collectively in a focus group discussion. The interview was video recorded as it captures the non-
verbal data such as facial expression and body language that will not be captured in an audio 
recording. The interviews were transcribed and then sent to the participants for member checking 
before analysis. I recorded my reflections in my reflective journal.  
3.8.3  Phase 3 
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During Phase 3 of data collection participants were asked up to develop a collage from the 
magazines provided working together as a group. They were instructed on what a collage is and 
how to make a collage. A collage is a collection of pictures/images that represent feelings and 
experiences about a situation (Threadgold, 2003). Collages/images allow for access to different 
levels of consciousness, many conversations with the ‘self’ and ‘other’ thereby communicating a 
holistic picture of ‘what is’ or the reality of an experience (Prosser & Loxley, 2008). Participants 
were asked to reflect on their engagement with engineering graphics and specification drawings 
and to identify factors that promoted and/or impeded their engagement with assessing and 
processing information from engineering graphics and specification drawings. By engaging in 
collage making students had to position themselves, their encounters and their experiences in the 
collage. Each chosen picture told a story about their experiences pertaining to learning engineering 
graphics and specification drawings. Concept maps were developed from their collages. Concept 
maps are graphical tools that organise, connect and force the researchers/participants to synthesise 
information between important sets of concepts (Kilic & Cakmak, 2013). Concept maps are useful 
in eliciting and assessing understandings of an issue under study. 
3.9 Data analysis method 
As mentioned previously this study embraced a qualitative case study approach, therefore analysis 
of data also involved a qualitative approach. According to Cohen et al. (2011) analysis of data 
entails breaking down the information collated into elements in order to obtain responses to 
research questions. Put simply this means that analysis entails categorising, ordering, manipulating 
and summarising the information achieved in responses to research questions (De Vos, 2002). The 
intention of analysis is therefore to transform data to an interpretable and understandable form, so 
that relations of research problems can be studied and tested in order for conclusions to be drawn 
(De Vos, 2002).  
According to Cohen et al. (2011), analysis of qualitative data involves organising, accounting for 
and explaining the data in terms of the participants’ experiences of the phenomenon being 
explored, noting patterns, themes and categories and regularities. Data from the three phases of 
this study were analysed by a deductive approach. Deductive analysis involves a systematic 
procedure for analyzing qualitative data where the analysis is guided by specific objectives (Cohen 
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et al., 2011). Using this approach, all the relevant data from different sources are collated to provide 
a collective answer to a research question. In this study N4 QS students are the unit of analysis and 
the phenomenon being explored is their engagement with engineering graphics and specification 
drawings.  
During Phase 1 of data analysis the task based activity was marked as per the attached memo (see 
Appendix A5). The overall trends in students’ performance were note. To safeguard the identity 
of the participants (N4 QS students) involved, codes were used when referring to participants. All 
participant codes start with S (for student), followed by a number, thus, S1-S5.  
The overall trends in students’ performance for the three questions were noted as follows correct 
response, response partially correct, response provided incorrectly and no response. The 
approaches used to answer the question were also classified and written feedback was provided to 
students.  
During Phase 2of data analysis the interview transcripts were read several times to embark on 
content analysis. Content analysis, according to Cohen et al. (2011), is a systematic set of 
procedures for rigorous analysis, explanation and verification of the content of written data. It is a 
technique for making replicable and valid inferences from text to the contexts of their use. The 
responses were read several times before coding of the open ended questions could begin. Codes 
sharing the same characteristics were grouped into categories and finally categories emerged from 
the data.  
During Phase 3 of data analysis, data from the collage and concept maps were analysed via content 
and thematic analysis.  
 3.10 Research rigor 
Every research study is subject to an open critique and evaluation. Without this, the soundness of 
its methods, accuracy of findings, the quality of assumptions made and conclusions reached are 
questionable and could reduce the value of the stud, (Long & Johnson, 2000, p. 30). Results of 
data collected and analysed in my study were exposed to criticisms from other researchers in the 
field of study. Nevertheless, I indicate below how this research has been designed to avoid or 




Validity is a term used in qualitative research, which indicates whether the researcher is actually 
carrying out the research as proposed. It is achieved through a consistent check on the research 
instrument for objectivity, and the data for consistency. Ensuring objectivity is not an abstract 
activity; rather, it should dictate all efforts undertaken to ensure that the research evidence does 
back up the research claims (Silverman, 2010, p. 366). Because qualitative data does not allow for 
statistical testing, in qualitative research significant attention is given to internal validity. In this 
regard, Yin (2008) recommends that different responses from participants in the group be checked 
for consensus. In other words triangulation is needed, as explained in Section 3.10.5. Further, to 
achieve internal validity, methods such as pattern matching, explanation building, logic models, 
or addressing conflicting descriptions are used. As stated by Amerson (2011, p. 428) “construct 
validity can be achieved using several sources of evidence, sustaining an arrangement of proof, 
and having a key informant review the draft of the case study report, or through member checking”. 
Consequently, in this study, construct validity necessitated having several sources of evidence. All 
video recorded interviews were kept safely and reviewed during analysis to avoid uncertainty. 
Furthermore, during the focus group discussion, I asked participants for clarity where there were 
divergent views in order to ascertain a consensus response which helped to achieve internal or 
construct validity.  
Furthermore, many researchers in qualitative research submit that to evaluate and ascertain the 
quality of a qualitative research work, terms such as trustworthiness, relevant, confirmable, 
credible, dependability, transferability or plausible are used (Denzin & Lincoln, 2005, p. 24). 
Accordingly, to enhance the worth of my research I have adopted the notion of credibility as well 
as internal or construct validity.  
3.7.2 Credibility 
In order to ensure credibility of my study, data was generated to ensure detailed description of the 
settings, participants and themes of my study, as recommended by Creswell & Miller (2000, p. 
128). These aspects are discussed next.  
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Triangulation: Triangulation is a process used to ensure credibility in a research study. Data from 
the three phases of data generation were juxtaposed in order to build a coherent justification for 
the interpretations and conclusions arrived at. 
Member checking is a research procedure used to ensure credibility and validity of the research. 
According to Carlson (2010), member checking involves asking participants to review the 
interview transcript or particles from the narratives/accounts they contributed during interview 
sessions to check their accuracy. In this process participants were given the opportunity to 
elaborate, clarify or confirm aspects of the interview in order to ensure that their views, experiences 
and perceptions were captured accurately during the interview. Thus, member checking was 
adopted for the transcripts of the interviews and the think-aloud protocols to guarantee the 
credibility of the research. 
Rich thick descriptions were used to convey the findings. These descriptions may transport the 
reader to the setting and give the discussion an element of shared experience. 
Anonymity: All participants in the study were assured of the anonymity of their identity before 
and after the data collection to enable them to partake willingly and freely in the research. Again, 
this was to also to guarantee strict adherence to the University’s research ethical standards.  
3.11 Limitations of the study 
This is a case study so the findings may not necessarily be generalised but rich thick descriptions 
will be provided during data analysis so that the findings of this study can be applicable to similar 
contexts in South Africa.  
As this is a case study and sampling was purposive, the results of this study should not be 
generalised. Nevertheless, as mentioned previously in Section 1.5, a single case study can be 
regarded as valid, as was the case with Newton and Gailileo. The case study method allows for an 
in-depth and detailed study N4 QS students engagement with engineering graphics and 




The researcher used a qualitative, case study research design. The researcher used a task based 
activity, semi-structured interviews, focus group discussion, collages and concept maps as 
instruments to collect data from a convenient sample of five respondents. The sample 
characteristics included N4 QS students who were enrolled at XYC. Formal permission was 
obtained from UKZN ethics office and XYC to conduct the study. Informed consent was obtained 
from the N4 QS students themselves. Anonymity, self-determination and confidentiality were 
ensured during data collection and report writing. Transcripts of the interview and focus group 
discussion were distributed to respondents to ensure validity. Data from the three phases of data 
collection was triangulated in order to increase reliability.  
This chapter described the research methodology, including the population, sample, data collection 
instruments as well as strategies used to ensure the ethical standards, reliability and validity of the 




CHAPTER 4 : PRESENTATION OF FINDINGS AND DISCUSSION 
4.1 Introduction 
This chapter sets out to present data so as to answer the three research questions posed, namely: 
(1) How do N4 QS students’ engage with the assessing and processing of information from 
engineering graphics and specification drawings? (2) Why do N4 QS students engage with the 
assessing and processing of information from engineering graphics and specification drawings the 
way they do? (3i) What factors promote or impede N4 QS students’ engagement with the assessing 
and processing of information from engineering graphics and specification drawings? As alluded 
to in Chapter 3, data was collected via a task based activity, interviews, focus group discussion, 
collages and concept maps. This chapter is divided into three parts, A, B and C. Part A focuses on 
the task based activity in an effort to answer Research Question 1. Part B aims to answer Research 
Question 2 while part C proposes to answer Research Question 3.  
4.2 Part A: Research Question 1 
As mentioned previously in Chapter 3, in order to answer Research Question 1 (How do N4 QS 
students engage with the assessing and processing of information from engineering graphics and 
specification drawings in order to prepare a bill of quantity?) students engaged in a task based 
activity (see Appendixes A5 and A7) and I engaged in reflection.  
4.2.1 Task based activity 
The task based was marked according to the memorandum (see Appendix A5). Table 2 reflects 
the marks of S1 to S5 in the task based activity in percentage (see Appendix A7 for individual 
responses of participants to task based activity). As already alluded to in Chapter 3 (Section 3.9) 




Table 2: Participants marks in percentage for task based activity 







As can be noted from table one above, only S1 scored more than 50% in the task based activity. 
This means that four students (S2-S5) did not pass the task based activity and are encountering 
problems with preparing a BQ. In order to further understand N4 QS students’ engagement with 
the task based activity the overall trends in students’ performance were noted in respect of correct 
response, response partially correct, response provided incorrectly and no response and are 
reflected in Table 3 (see Appendix A7 for participant responses to task based activity).  
 













1.1.  Wrote title of project out 
building on dimension 
paper 
S3   S1; S2; S4; S5 
 Provided the 10 
pointchecklist for taking 
off 
S1; S3; S4; S5   S2 
 Described nature of work 
to be done and quality of 
materials to be used 
accurately for the 10 
measuring items of the 
foundation 
    
Site clearance  S4; S5 S1; S2; S3  
Excavation of surface 
trench  
S5; S3  S1; S2; S4  
Risk of collapse (ROC) to 
sides of trenches 





Risk of water S1; S2; S3; S4; 
S5 
   
15 MPa concrete in surface 
trench concrete  
 S2 S1; S4; S5; S3  
One and half brick wall    S1; S2; S3; S4; 
S5 
 
Back fill  S3; S5 S1, S2; S4   
Cart away soil S1; S2; S3; S4; 
S5  
   
Hard core fill under surface 
bed 
S1; S3; S5 S2  S4 
Extra over ordinary bricks 
for external facing  
 S1  S4; S5 S3; S2 
 Made accurate 
assessment of engineering 
graphic and specification 
drawing and measured 
10 foundation: 
    
 Site clearance S1; S3; S4; S5    S2 
Excavation of surface 
trench 
S1; S3 S2; S5 S4  
Risk of collapse to sides of 
trenches 
S1; S4 S3; S5   S2 
Risk of water S3; S4; S5    
15 MPa concrete in surface 
trench 
S1; S2; S4; S5   S3  
One and half brick wall S3; S4 S1 S5  
Back fill S1 S2; S4; S5  S3 
Cart away surplus soil S1 S3 S2 S4; S5 
Hard core fill under surface 
bed 
S1; S5 S2  S3; S4 
Extra over ordinary bricks 
for external facing 
 S4; S5 S1 S2; S3 
Wrote pages 1 and 2 on 
dimension sheet 
S4; S3; S5   S1; S2;  
1.2.  Squared the 7 earthwork 
trade items accurately on 
dimension paper 
S1 S3; S4 S5 S2 
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 Wrote title of project 
‘outbuilding’ on the 
abstract paper 
S3; S4  S1 S2; S5 
Wrote trade name 
‘Earthwork’ on the abstract 
paper 
S3; S4  S1 S2; S5 
Abstracted the 7 Earthwork 
trade items successfully 
S1 S3;  S4; S5 S2 
Made accurate referencing 
of all the 7 earthwork trade 
items 
 S3; S4; S5 S1 S2 
Wrote title of project 
‘Outbuilding’ on 
dimension paper 
S3  S1 S2; S4; S5 
Wrote name of trade 
‘Earthwork’ on billing 
paper 
S1; S3; S4   S2; S5 
Wrote “Bill no. 1’ on 
billing paper 
S4  S1 S2; S3; S5 
Wrote all Earthwork items 
in their right order, with 
reduced quantities and 
units 
 S3; S5 S1; S4 S2  
 Carried Bill no.1 to 
summary 
S4  S1 S2; S3; S5 
2.1.  Made accurate sketch 
through head, top rail, 
fanlight and soldier arch of 
casement window  
  S1; S3 S2; S4; S5 
2.2.  Made accurate sketch 
through the transom and 
surrounding constructions 
  S1; S3 S2; S4; S5 
3.1.  Stated 5 functions of the 
quantity surveyor 
S1; S2; S3; S4; 
S5 
   
3.2. Described chronologically 
the processes involved in 
preparing the bill of 
quantities 
S1; S3  S2 S4 S5 
3.3.  Stated the rule of 
abstracting as they appear 
in the latest edition of the 
Standard System of 
measuring builder’s work 
in South Africa, 




A closer examination of Table 3 reveals that for Question 2 of the task based activity all 
participants scored zero. Question 2 was designed to test N4 QS students understanding of practical 
construction procedures.  
An analysis of participant S2’s responses to the task based activity reveals that S2 encountered 
difficulty with reading and interpreting the questions posed in the task. This observation would be 
probed further during the interview in Phase 2 of data generation. In effect this meant that S2 was 
unable to identify, collect, process and interpret data and information for the evaluation and 
selection of appropriate procurement system sand contractual arrangements from the engineering 
specification drawing. Further, S2 was unable to recall initial information required to create a 
check list to measure a foundation. Thus, S2 cannot transfer or apply information from one task to 
the next. In terms of my conceptual framework, namely, Kolb’s ELT (1984), it is evident that S2 
remains stuck at the concrete experience phase and does not move along the continuum to the level 
of abstract conceptualisation. In other words facts/content pertaining to QS are learnt as unrelated 
issues or ideas and in isolation. As a result of learning ideas in isolation and being unable to 
transfer/apply information to another situation, his/her measurements for the foundation are 
incorrect/incomplete and in some instances absent (left out totally).S2’s calculation of material 
required are also incorrect, confirming his/her inability to transfer/apply knowledge. S2 seems to 
have difficulty in performing simple calculations. Additionally, S2 cannot read and interpret the 
engineering graphics specification drawing to access the information needed to prepare the bill of 
quantities.  
A closer look at participant S3’s responses to the task based activity shows that S3 was able to 
read and partially interpret the engineering graphics and specification drawing. Consequently, 
participant S3 was unable to perform accurate measurements (such as backfill to side of trenches, 
cart away surplus soil from site, ROC and had very little knowledge about analysis of construction 
details. Hence S3 was unable to correctly access and apply the information required to prepare the 
BQ from the descriptions that were provided by him/her as they were incomplete. Even S3’s 
knowledge of materials, plant, machinery and personnel in quantity surveying functions, cost and 
financial management, including project cost estimating and cost plans, preparing project budget 
and cash flows, carrying out feasibility and viability studies including collecting, preparing, 
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analysing, and interpreting project cost and financial data and related information is limited. It is 
evident from S3’s responses to the task based activity that S3 does not engage in reflection nor 
does S3 act in a cyclic process in response to the learning situation and what is learnt. It can thus 
be concluded that S3 is functioning at the concrete level of Kolb’s ELT and has not progressed to 
the other levels as yet.  
An examination of participant S4’s responses to the task based activity demonstrates that S4 has 
difficulty in reading, interpreting and abstracting information from the engineering graphics 
specification drawing. As a result S4 provided descriptions that were incomplete and not compliant 
with the recommendations of the standard system of measuring building work in South Africa. As 
per Kolb’s (1984) ELT, S4 is also stagnant at the concrete level and cannot progress to the other 
three levels of Kolb’s (1984) ELT. Over and above these challenges, S4 is not familiar with 
groupings found in the standard system and incorrectly places non-earthwork items like concrete 
and masonry brickwork in the earthwork trade abstracts. Furthermore, S4 encounters several 
challenges with measurements (such as extra over excavation for cart away, extra over ordinary 
bricks for external facing, perimeter, squaring, incorrect order of writing dimensions). Such errors 
in the world of work would impact the profit margin of a construction company.  
Scrutinizing participant S5’s responses to the task based activity highlights that S5 has difficulty 
in accessing information from the engineering graphics specification drawing. Like S2, S5 
encounters challenges in identifying, collecting, processing and interpreting data and information 
for evaluation before the BQ can be prepared. Due to the preceding lack of ability S5 omits the 
crucial strength of concrete in his descriptions. Such an error impacts the safety of the structure 
and the integrity of the construction company. The descriptions provided by S5 are incomplete and 
not compliant with the standard system of building work in South Africa. S5 also makes numerous 
squaring errors which render the processing of information on the abstract and billing sheets 
incorrect. The squaring errors made by S5 expose his/her lack of processing skills when 
interpreting engineering graphics and specification drawings.  
According to Chan (2012) Kolb’s (1984) ELT model contends that effective learning requires four 
different abilities; CE skills, RO skills, AC and AE skills. The CE stage requires the learner to be 
immersed in the new learning experience, relying on their intuitive and affective responses to 
immediate situation (Bergsteiner & Avery, 2014). It is obvious that the participants (S1-S5) of this 
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study were not immersed in and did not fully and effectively engage with engineering graphics 
and specification drawings during their lectures, simulations and tutorials. Hence they were unable 
to progress to the RO stage, which comes into play when the learner consciously reflects and draws 
conclusions on their gained experience through thought questions, brainstorming, discussion and 
personal journals (Bergsteiner & Avery, 2014). The progression from one stage to the next in 
Kolb’s ELT model demands a tentative, impartial perspective towards a learning situation. 
Progression of learners to the AC stage calls for logical thinking and rational evaluation in order 
to create ideas that integrate their observations into logically sound theories (Bergsteiner & Avery, 
2014). At the AC stage, the learner conceptualises a theory, a model, a project or analogies and 
utilises these generalisations as guides to be able to analyze, extrapolate, evaluate and take risks in 
learning (Kolb, 1984; Chan, 2012). It is in the AC stage that the learner engages in further action, 
experiments with different scenarios, and uses the theories generated to make decisions and solve 
problems leading to new experiences. 
Judging the responses of all five participants (S1-S5) to the task based activity it can be inferred 
that they all lack competencies such as being able to communicate effectively, be innovative with 
problem solving ability, use the theories generated to make decisions and solve problems leading 
to new experiences, and are static in the CE stage.  
From a methodological perspective, Kolb’s (1984) theory has been used to highlight the kind of 
engineering graphics and specification drawing experience/skills N4 QS students require to be able 
to function as QSs. The theory can further explain what N4 QS students require to reflect and draw 
conclusions on, to have actual real-world experiences that are needed in the industry and other 
places of relevance. 
4.2.2 Reflections 
As outlined in Chapter 3myreflection focused on three main areas: student engagement, my 





Table 4: Summary of my reflections 
Area  Reflection 
Student engagement   Motivation and commitment 
 Absenteeism 
 Teaching in vein  
My teaching   Delivery of measurement modules 
 What is challenging for me 
 
Contextual challenges:  N4 QS course is of 3 months duration, students lack a technical background, a 
minimum pass of 30% in mathematics and physical sciences is required for 
admission to QS 
 
The three reflection areas summarised in Table 4 will be discussed next.  
4.2.2.1 Student engagement 
Student motivation levels and commitment to their studies is of grave concern to me as is their 
high absenteeism from lectures. I often imagine that they do not make a concerted effort to learn 
and that all the effort I put into my teaching is in vein. I often feel demotivated with the students’ 
poor performance in the learning tasks. 
4.2.2.2 My teaching 
In the delivery of measurement modules I used traditional lectures as well tutorials. The tutorials 
provide the students with an opportunity to apply new knowledge gained during lectures, by means 
of measuring quantities from various drawings which are provided, giving students a flavour of 
workplace practice. However, the applied measurement carried out during these tutorials was in 
the majority of cases manual in nature. The method of delivery favoured by me focused on 
traditional manual measurement techniques. I foreground the following traditional measurement 
skills and competencies in my lectures: acquaintance with the ordinary rules of measurement, 
knowledge of the customs of each trade; patience, accuracy, common sense, initiative, and 
imagination to visualise building design details, the ability to write clearly, thinklogically and 
possess a sound knowledge of building materials. I concur with Hodgson and Pyle (2010) that a 
good basic numerate education is invaluable, along with site experience, ability to read 
andinterpret drawings, a neat, methodical and tidy habit, ability to cope with vast amounts 
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ofpaperwork, curiosity, confidence and the flexibility to pick up useful information.The skills and 
competencies outlined above are consistent with traditional practice, and areenshrined in 
traditional modes of delivery for this subject. Maybe I need to provide opportunities for students 
to do small group brainstorming before they can commence with an activity or I should lecture for 
a shorter duration and have more learner centered activities. I should also consider assuring 
students that their academic difficulties can be overcome and be more readily available for 
consultation time with my students.  
My challenges are pitched at two levels: at a teaching/learning level and at a contextual level. What 
is challenging for me at a teaching level, is not just teaching about measurements but rather trying 
to ensure that students have sufficient knowledge and understanding of construction technology to 
enable them to measure. An in-depth knowledge of measurement technique will be inadequate if 
the student does not possess a technical knowledge and understanding of building or civil 
engineering technology. Additional dilemmas that I encountered during my lectures were how do 
I used traditional lecture methods to teach my module to students who are citizens in an 
information technology era? And what pedagogical changes do I need to undertake to meet the 
needs of my cognitively diverse students who learn in different ways? How do I begin to know the 
diverse learning styles of my students as I am a qualified quantity surveyor with a limited 
background in the education field? 
4.2.2.3 Contextual issues 
At a contextual level I am irate about the short duration of the N4 qualification and the volume 
and depth of content I am expected to cover in 3 months. Further the students that are accepted to 
pursue the N4 QS qualification often lack a technical background and they have a minimum pass 
of 30% in mathematics and physical sciences which exacerbates the learning difficulties they 
encounter and challenges my teaching. I am overwhelmed by the contextual challenges and I’m 
still trying to rationalise how to address them.  
4.3 Part B: Research Question Two 
In this section I present the data generated via interviews and my reflections in order to answer 
Research Question Two (Why N4 QS students engage with the assessing and processing of 
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information from engineering graphics and specification drawings the way they do). Content 
analysis of the individual interviews conducted revealed the rationale for N4 QS students’ 
engagement with assessing and processing information from engineering and graphics and 
specification drawings the way they do. The following eight aspects emerged as their rationale for 
assessing and processing information from engineering graphics and specification drawings the 
way they do:  
 Student background; 
 Perception of learning environment; 
 Teaching style; 
 Study habits; 
 Carelessness; 
 Low literacy level to read diagrams; 
 Low numeracy skills to perform simple calculations; and 
 Lack of awareness of the standard system. 
4.3.1 Student background 
All five students who consented to participate in the study come from disadvantaged backgrounds 
and they attended previously disadvantaged schools. Four of the five participants (S2-S5) pursued 
mathematical literacy at school level and their marks in mathematical literacy ranged from 40% to 
50%. Only S1 pursued mathematics in school with a mark of 55%. The excerpts below provide an 
insight into the student backgrounds. 
 
S1: “At home I don’t have a place to study, I wait for everyone to sleep, then its quiet and 
I try to go over my work. It’s hard.., sometimes I work to get money to buy food – there is 
never enough food…” 
 
S3: “I live with my gran, she is old and sickly, I take care of my siblings, four of us, it not 
easy to do that and have time to study. I stay away when I don’t have bus fare or when my 




The above excerpts elucidate the dilemmas students encounter in their daily life (I don’thave a 
place to study I work to get money to buy food;.. to do that and have time to study … stay away 
when I don’t have bus fare)that hinder and impinge on the opportunities for engagement and 
learning at DCC. These dilemmas raise questions such as how can students remain committed and 
motivated to study when they are hungry, serve as care givers, have no money? How can I support 
the N4 QS students via my teaching? 
4.3.2 Perception of learning environment 
Students’ perception of their learning environment focused on their home environment and the 
environment at DCC as reflected in the excerpts below. 
 
S2: “I can’t study at home, there no place to study, I try to study on campus but it’s not 
always possible – asstudents are so noisy and the campus is in the middle of town – there 
are so many distractions.”  
 
S4: “The picture in the advert of this campus does not match the facilities available to us.” 
 
S5: “There are no books that I can find in our library that can help me cover or learn what 
I need to know about reading engineering graphics and specification drawings.”  
 
The above excerpts create a bleak picture of students learning environments both at home and on 
campus. These perceptions beg the question: How can learning and engagement occur in an 
environment that that does not allow for it?  
4.3.3 Teaching style 
Students perceptions on my teaching style was very revealing as can be seen in the excerpts below. 
 
S1: “I understand some of the things that are taught when I can hear them, but the teacher 





S4: “I find it hard to understand what is being said during the lesson – we all speak 
differently.” 
 
S3: “It’s not like the teacher does not know his work he just needs to teach differently.” 
 
The above excepts illuminate the flaws in my teaching that I need to change in order to maintain 
the interest and promote learner engagement in my module.  
4.3.4 Study habits 
The study habits of the students are visible from the excerpts below. 
 
S3: “I don’t know how to study, no one showed me how to, in my school we just swotted 
the information without understanding it – I wrote what I learnt and passed, I’m still doing 
this and now I’m failing.” 
 
S5: “I only read my work before a test – there is no time to study – I try and remember a 
diagram and identify the dimension – it hard to learn so much and the diagram in the 
test/exam is always different, then I fail?” 
 
The lack of knowledge on how to study comes to the fore via the above excerpts. Not knowing 
how to study differently from previously relied upon study habits is a huge problem for the students 
and it impacts their engagement with engineering graphics and specification drawings, which 
requires the ability to read, interpret and apply information. The excerpts above indicate that 
students do not spend much time studying as their time is spent performing chores such as caring 
for siblings, working part time, travelling.  
4.3.5 Carelessness 
The excerpts below bring to the fore the carelessness of students when they engage with assessing 




S2: “I was careless, I don’t see the need… they can be written in any order, the task was 
long.” 
 
S5: “I transferred the wrong data onto the abstract sheet… aay .. Everything was wrong 
cos of this... time is a problem.” 
 
The carelessness of the students could be attributed to their study habits (I don’t see the need). Not 
having a logical or sequential way to (re)present facts/figures impacts how information is 
processed (they can be written in any order) and thereby contributes to the students carelessness. 
Further, it was noted that time constrains (time is a problem, the task was long) encountered during 
the task based activity resulted in carelessness on the part of students (don’t see the need, 
transferred the wrong data). This carelessness cost them dearly as it impacts on the quality of their 
work and their response to subsequent linked questions (everything was wrong cos of this). In 
acovertway the link between carelessness and time constraints reveals the lack of sufficient 
thinking time to read and interpret what is required and expected for a question.  
4.3.6 Low literacy level 
The N4 QS students in this study encountered difficulty with reading/interpreting engineering 
specification drawings as is reflected in the excerpts below. 
 
S5: “I took breadth as height and height as breadth, which was the mistake, I had problems 
reading the diagram.” 
 
S3: “I didn’t attempt any of those follow up questions because I couldn’t figure out the 
measurement on the drawings, I find this work challenging.” 
 
The above excerpts exemplify that the students needed prerequisite learning on how to read 
diagrams (I had problems reading the diagram, I couldn’t figure out the measurement on the 
drawings) before they could be able to abstract or extrapolate information from the diagram to 
engage in related activities (I didn’t attempt any of those follow up questions). Due to their inability 
to read and interpret diagrams, N4 QS students in this study should be exposed to more hands-on 
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activities related to engineering specification drawing. This in a way will assist them to read, 
acquaint them with the rules of measurement and to manipulate information in learning and 
problem solving (Clements & Battista, 1992; Olkun, 2003). Their inability to read and identify 
simple concepts like breadth and length impinges on their ability to perform simple calculations.  
4.3.7 Low numeracy skills to perform simple calculations 
Many students encountered problems in performing simple calculations as is evident from the 
excerpts below. 
 
S1: “I could not figure out the breadth = 525 – 75 = 450.” 
 
S4: “Myuse of 0.14 for the center was a mistake, but I was not sure.” 
 
S5: “I simply added the dimensions instead of multiplying them.” 
 
The above excerpts clarify that these students battle to process information even at a shallow level. 
As was evident in the excerpts above (see Section 4.3.2) students were unable to read and identify 
measurements on construction drawings for example they could not differentiate between length 
and breadth (I could not figure out the breadth)hence their calculations were incorrect. Pickens 
and Jagger (2005) described measurement and quantification as a process concerned with 
converting construction drawings into words and numbers in accordance with a strict set of rules. 
The implication is that these students are oblivious of these rules hence they cannot process 
information at a deeper level in order to be able to differentiate between length and breadth and 
thereby perform simple calculations from the construction drawing/s supplied. Studies have shown 
deeper approaches to learning are related to higher quality learning outcomes (Ramsden, 1992; 
Prosser & Millar, 1989; Trigwell & Prosser, 1991). Researchers such as Craik and Lockhart (1972) 
and Craik and Tulving (1975) have shown that information processed to a ‘deep’ level will be 
better remembered than information processed only to a ‘shallow’ or rote level. Further it is evident 
that the N4 QS students in this study do not link information to order to get a holistic view on how 
to read, interpret and perform simple calculations based on the construction drawing that was 
provided in the task based activity.  
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4.3.8 Lack of awareness of standard system 
Quantity Surveying lecturers should present to the learner the duties and function of the quantity 
surveyor (taking measurement from drawings, preparing bill of quantities, preparing tender 
documents, managing cost control on behalf of the employer), before attempting to explain in 
detail how to draw checklists for the substructure foundation, the superstructure floors, walls, 
doors and windows and roofing; and measuring from the checklists of the entire structure. 
4.3.9 My reflections 
The interviews that I conducted with N4 QS students had a profound effect on me Rather than 
reflecting on their engagement with engineering specification drawings I began introspecting on 
myself, my teaching and who the students I lecture to are. I declare upfront that I deviated from 
my data generation plan.  
I really don’t know the N4 QS students that I lecture even though I have a small class. Who are 
they? How can they not pass? What do they do at home? Do they even bother to study? Do they 
consider the effort I put into my teaching? Why are they absent so frequently? Why do they not 
seek clarity if they don’t understand? What can be done to improve their low literacy and numeracy 
levels? These are a few of the questions that confronted me during Phase 2 of data generation. Am 
I unable to answer these questions because I don’t care or is it because I am always trying to cram 
as much content as possible in a short space of time (two months)? What can I do to alter the 
prevailing situation? 
Should I get the students to keep a learning diary so they can review their own learning process, 
the concepts they learnt, the ones they don’t grasp as well as their transition to DCC and its 
environment? I think these students may be experiencing anxiety related to transition – when they 
moved from school to DCC and when they move between their ‘home world’ and the world of 
DCC. They are still adjusting to DCC and there seems to be a lack of connectedness to ease their 
move between these worlds which are so different. I was unaware of their roles in their home 
world. I think getting students to keep a learning diary will help them with the process of setting 
goals and having an agenda to learn. Via this research project I am also learning. Previously I never 
reflected on students’ engagement or my teaching. I have come to realise that student engagement 
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also involves an emotional and cognitive aspect as well. The emotional aspect relates to students’ 
reactions to teachers, the school context, their connectedness with the school and peers. The 
cognitive aspect refers to students’ level of effort, their study habits, and their willingness to try 
new learning strategies.  
I thought that when I spoke softly I was showing respect to the student and that I was not shouting 
at them. I didn’t think that the audibility of my voice impacted their learning and engagement with 
content matter. I should also try and create a more collaborative learning environment in my class 
and adopt teaching approaches that suit my students’ needs. I should encourage them to ask 
questions and I should also ask them questions while I teach. In retrospect I realise that I rely 
heavily on teacher centered methods of teaching without much room for student engagement. 
Further, I am more concerned with syllabus coverage and maximizing the delivery of information 
(such as rules, definitions, procedures for students to memorise) rather than student learning; as a 
result, I pay little attention to students’ needs or misconceptions. I can see the link between my 
teaching and why N4 QS students engage with the assessing and processing information from 






Figure 3: Engaging with engineering graphics and specification drawings 
 
4.4 Part C: Research Question Three 
In part C, I present the data generated via collages, concepts maps, and my reflections in order to 
answer research question three namely, “What factors promote or impede N4 QS students’ 
engagement with the assessing and processing of information from engineering and graphics and 
specification drawings?” 
4.4.1 Collages 
As alluded to in the methodology chapter earlier the collage was composed by the five students as 





• disengaged students 
• por academic performance
• low literacy and numeracy level
• study habits
• transition
• perception of learning environment
• background
• lack of awareness of standard system 





Figure 4: Collage: subject matters 
 
A closer examination of the collage (Figure 4) unveils the hidden realities that the N4 QS students 
encounter at two levels, namely home life and “school” life. The home life level brings to the fore 
challenges students encounter daily as being part of a family such as “competition” for time (image 
labelled 1 – watch). Having to juggle family responsibilities (images labelled 3 and 4) with study 
responsibilities (image labelled 2). Time is an invaluable resource that students need to be able to 
manage in order to have more of to devote to their “school life”. Additional dilemmas and 
challenges students encounter in their home lives are house hold chores such as taking care of 
siblings (image labelled 4); having to deal with anxieties (image labelled 6) about bills (Rand 
notes) (image labelled 5) as well as uncertainties about # fees. These anxieties coupled with the 
challenge for time signifies the common feeling students had of being overwhelmed and 
inadequate. They felt torn apart by the many demands being made on their time. These multiple 
anxieties permeate their school life and have a crippling impact on their academic performance.  
At the “school life level” the collage reveals what N4 QS students consider as imperative to their 
learning experiences with regard to their engagement with engineering graphics and specification 
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drawing and academic progress. The image of a student standing with his hands on his hips against 
the chalk board that is full of writing (image labelled 7) depicts that students can overcome the 
challenges they encounter in their “school life” if they are provided with the “tools” to fit the pieces 
of the puzzle together (picture labelled 8). The image of the pieces of the puzzle (image labelled 
8) together with the words “having the tools” signify that students want to overcome the challenges 
they encounter (see Section 4.3 for discussion on the challenges) during their engagement with 
engineering graphics and specification drawings. N4 QS students have via their collage explicitly 
requested for themselves to be construed as “rare investments” (image labelled 9) and have linked 
the notion of them being “rare investments” to “subject matters” and “teachers to go the extra 
mile” (also labeled as image 9). It is evident that N4 QS students were searching for ways to 
improve their engagement with engineering graphics and specification drawings by asking the 
“teacher to go the extra mile”. These students are turning to teachers to demystify the jargon and 
confusion they encounter (image labelled 8) in their engagement with engineering graphics and 
specification drawings. N4 QS students invariably noted that their academic success hinges on the 
teacher as well as the teaching methods used in order for them to be “reinvented, remodeled and 
reborn” in terms of engineering graphics and specification drawing.  
4.4.2 Concept maps 
After the creation of the collages the group transcribed the meanings made from the collage into a 
concept map (Figure 5). The concept map assisted in “compiling an inventory of denotations for 
the collage by listing the constituent elements systematically and cataloguing the literal meanings 
of the images and pictures posted on the collage” (Van Schalkwyk, 2010, p. 683). The main images 
from the collage were numbered consecutively in the concept map and sets of related concepts 






Figure 5: Concept map 
 
The concepts were examined to see if they could be linked (see Figure 6 for linking of concepts). 
Concepts were linked into four overall themes that we identified, namely competition for time; 
anxieties feeling overwhelmed, tools of the trade and rare investment. These four themes are now 




Figure 6: Concept map themes 
 
4.4.2.1 Competition for time 
This theme was strongly highlighted in the collage and it brought to the fore the constant juggling 
of time that students encounter. In this grouping (see label A on concept map in Figure 6) the 




4.4.2.2 Anxiety and feeling overwhelmed 
The juggling between family life and study time was exemplified by the many hats that students 
wore (where do I belong) as well as the roles or duties they play/undertake in their day to day life, 
such as chores, taking care of siblings, heading households, socializing with family, and leisure 
time with family. These contesting issues vied for students’ attention and ate into their time 
available for studying. Often these role/duties were conflicting and resulted in anxieties, 
uncertainties and feeling of being overwhelmed. A brief glimpse of the financial challenges 
students encounter become visible (bills, lack of money). Furthermore, the uncertainties students 
experience in their transition from school to college becomes conspicuous (# fees, student strikes, 
adjustment to campus life, different from school). Thefeeling of vulnerability that stems from not 
knowing about fees or rather how their fees will be paid as well as student strikes is a reality the 
students have to deal with. With strikes there is a loss of teaching time and this impacts on their 
learning. The aforementioned issues place the students under strain and leaves them feeling lost 
and isolated. These uncertainties multiply their anxieties. Therefore, it is necessary for students to 
find a balance between the various roles they plays, and students must be adept at attending to a 
variety of factors and assessing priorities.  
4.4.2.3 Tools of the trade 
The sense of vulnerability and uncertainty that students encounter during their transition to college 
life coupled with their juggling for time is overwhelming therefore their failure at being able to 
cope with the core content of the N4 QS qualification, such as being able to read and interpret 
engineering graphics and specification drawings seems inevitable. Students have inserted their 
needs into this collage. This need is visible (see part labelled C in the concept map in Figure 5) 
and there is a suggestion that the N4 QS content should be broken down into “smaller bits, like the 
pieces of a puzzle” so that it can be accessible to them (cope with the module) and they can be 
equipped to deal with the content (having all the tools you want). This request can be traced back 
to the outcome of their task based activity, namely their inability to read diagrams, their lack of 
skills to perform simple calculations and their lack of awareness of the standard system (see 




4.4.2.4 Rare investments 
The National Development Plan (Republic of South Africa, 2012) has noted that South Africa’s 
development is being hampered by a serious shortage of skilled engineers, quantity surveyors, 
construction managers and construction project managers (see Section 1.1). Furthermore, the job 
of the quantity surveyor is a crucial one as it is his or her task to manage the value-for-money and 
cost of building projects (Azodo, 1993). Therefore, the cognitive development of students pursuing 
the aforementioned courses at Higher Education Institutions needs to be given added attention (so 
we can pass) as they are indeed rare investments in our country’s future development. This 
investment could be a turning point that is needed to address the skills shortages mentioned earlier. 
The students in this study realise the challenges they encounter with engineering graphics and 
specification drawing in the QS course and make an appeal for help in order to succeed with their 
studies at DCC (teachers and the campus should invest in us). In a way students are displaying 
agency, they see themselves as a component together with teachers as solutions to their 
development. Therefore, a special appeal is directed towards the QS teachers (subject matters, go 
the extra mile, change teaching methods, remodel) in order to reduce students’ feelings of isolation 
from content (remove jargon, more hands on) as well as increase their confidence and cognitive 
growth. This investment in the students will help them to be reinvented, reborn and thereby their 
performance will improve. Establishing a conducive learning environment to facilitate student 
transition from school to college is critical for student engagement and success. The following 
trends were identified: cultivating hope, support, changing teaching methods.  
4.4.3 My reflections 
Having reflected on Phase 3 of data generation, especially having observed the students engaging 
in collage making and concept mapping, I realise that the factors that impede N4 QS students’ 
engagement with engineering graphics specification drawings are: student background, perception 
of learning environment, teaching style, study habits, carelessness, inability to read diagrams, lack 
of skills to perform simple calculations, lack of awareness of the standard system, students inability 
to juggle family responsibilities with study responsibilities, anxieties, confusion, being 
overwhelmed by large volumes of content information (jargon). The factors that can promote N4 
QS student engagement with the assessing and processing information from engineering and 
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graphics and specification drawings are equipping students with the skills needed to cope with the 
module content, breaking the content into smaller bits that are more comprehensible, changing my 
teaching methods, having more hands-on activities, having a positive expectation of students as 
well as getting to know them.  
Engaging in this research project has made me realise that teaching goes beyond the delivery of 
content to comply with syllabus requirement. There are specific teaching ‘behaviours’ which when 
implemented appropriately in my classroom will impact student engagement and thereby improve 
students’ academic achievement. Teaching goes beyond the technical aspects of maintaining a 
register, recording marks and completing the syllabus. A large part entails having your heart in it 
as well, it has a moral and ethical dimension as well. I have an obligation to my students. I now 
am thinking about how to use the knowledge I acquired about factors that impede and promote N4 
QS N4 QS students’ engagement with the assessing and processing information from engineering 
graphics and specification drawings in the planning of my teaching (both in terms of the subject 
matter content and the teaching strategies that I use). How I portray important content specific 
information to students is now important to me. I must be able to convey these complex ideas in a 
simpler way that is accessible to students. I must be more sensitive to the challenges students 
encounter during their engagement in order to improve my teaching.  
Having undertaken this study I realise that for students to engage with engineering graphics and 
specification drawings there needs to be synergy between the students and my teaching and that I 





Figure 7: Synergy between student factors, teacher factors and contextual factors 
 
It is the contextual factor that undergirds the possibilities for student engagement.  
4.5 Conclusion 
In this chapter I set out to answer the three research questions posed by this study. 
To answer the first research question (How do N4 QS students’ engage with the assessing and 
processing of information from engineering and graphics and specification drawings?) I engaged 
in content analysis of the task based activity. The activity was marked according to the 
memorandum (see Appendix A5 for memorandum). The analysis highlights that only S1 had more 
than 50% in the task based activity and that four students (S2-S5) did not pass the task based 
activity and are encountering problems with reading and interpreting engineering graphics and 
specification drawings and the subsequent preparation of the BQ. It is evident that participants S1-
S5 of this study were not fully immersed in their engagement with engineering graphics and 
specification drawing during their lectures, simulations and tutorials. Hence they were unable to 
progress to the RO stage, which comes into play when the learner consciously reflects and draws 
conclusions on their gained experience through thought questions, brainstorming, discussion and 
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Kolb’s ELT model demands a tentative, impartial perspective of the learning situation, which the 
N4 QS students seem to lack. My reflections on students’ performance on the task based activity 
reveal that I still depend on teacher centred teaching.  
Data from the individual interviews conducted with N4 QS students was used to answer the second 
research question (Why do N4 QS students engage with the assessing and processing of 
information from engineering graphics and specification drawings the way they do?). Content 
analysis of the individual interviews conducted revealed the rationale for participants’ engagement 
with assessing and processing information from engineering and graphics and specification 
drawings the way they do to be carelessness, inability to read diagrams,lack of skills to perform 
simple calculations and lack of awareness of the standard system. My reflection on the first and 
second phase of data generation reveal the moral and ethical dimensions of being a teacher. 
Teaching is not just a technical skill.  
To answer the third research question (What factors promote or impede N4 QS students’ 
engagement with the assessing and processing of information from engineering and graphics and 
specification drawings?) data was generated via a collage and a concept map. The collage unveils 
the hidden realities that the N4 QS students encounter at two levels, namely home life and “school” 
life level. The home life level brings to the fore challenges students encounter daily as being part 
of a family such as “competition” for time, having to juggle family responsibilities with study 
responsibilities. Time is an important resource that students need to be able to manage in order to 
have more of to devote to their “school life”. Four overall themes via the concept map, namely, 
competition for time, anxieties feeling overwhelmed, tools of the trade, and rare investment. Upon 
exploring these themes further the factors that impede or promote N4 QS students’ engagement 
with the assessing and processing information from engineering and graphics and specification 
drawings were identified during my reflections. The factors that impede N4 QS students’ 
engagement with engineering graphics specification drawings are: carelessness, inability to read 
diagrams, lack of skills to perform simple calculations, lack of awareness of the standard system, 
students’ inability to juggle family responsibilities with study responsibilities, anxieties, 
confusion, being overwhelmed by large volumes of content information (jargon). The factors that 
can promote N4 QS students’ engagement with the assessing and processing information from 
engineering and graphics and specification drawings are equipping students with the skills needed 
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to cope with the module content, breaking the content into smaller bits that is more 
comprehensible, changing my teaching methods, having more hands-on activities, having a 
positive expectation of students as well as getting to know them. The finding of this study has 
challenged me to reflect on the moral and ethical aspects of teaching and not just the technical 
aspects of teaching. In the last chapter, I discuss the implications of the findings of this study for 








The purpose of this study, as mentioned earlier in Chapter 1, was to explore how N4 QS students 
engage with the assessing and processing of information from engineering graphics and 
specification drawings, to ascertain why N4 QS students engage with the assessing and processing 
of information from engineering graphics and specification drawings the way they do and to 
identify the factors that promote and impede N4 QS students’ engagement with the assessing and 
processing of information from engineering graphics and specification drawings. Data was 
generated in three phases using a task based activity, individual interviews, collage, concept map 
and self-reflections. Data collated was exposed to content and thematic analyses. The analysis of 
the data generated to answer Research Question 1 illuminated that for question two of the task 
based activity all participants scored zero on this question. Research Question 2 was designed to 
test N4 QS students understanding of practical construction procedures. It is clear that the 
participants (S1-S5) of this study were unable to progress to the RO stage of Kolb’s ELT, which 
comes into play when the learner consciously reflects and draws conclusions on their gained 
experience through thought questions, brainstorming, discussion and personal journals 
(Bergsteiner & Avery, 2014). Judging by the responses of all 5 participants (S1-S5) to the task 
based activity it can be inferred that they all lack competencies – such as being able to 
communicate effectively, be innovative with problem solving ability, use the theories generated to 
make decisions and solve problems leading to new experiences, and are static in the CE stage.  
Data analysis for Research Question 2 unveils the N4 QS students’ rationale for assessing and 
processing information from engineering and graphics and specification drawings the way they 
do, namely: carelessness, inability to read diagrams, lack of skills to perform simple calculations 
and lack of awareness of the standard system. Data analysis to answer Research Question 3 reveals 
the factors that impede or promote N4 QS students’ engagement with the assessing and processing 
information pertaining to engineering graphics and specification drawings. Student engagement 
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was seen as a way to re-engage or reinvent N4 QS students in engineering graphic specification 
drawing in order to improve their academic engagement and performance.  
In this chapter I reflect on the implications of this study. I also outline recommendations that are 
based on the findings for appropriate QS student engagement, my development as a reflexive 
teacher and suggestions for further research are presented. 
5.2 Implications of this study 
5.2.1 Reflective practice and its impact on me 
This research project has had a profound influence on my practice and has altered the way I now 
think about my role as a teacher. In this section I ponder on the intricate, intertwined relationship 
between my practice, reflection and student engagement. The finding of this study made me realise 
that even though a teacher may possess a substantial amount of subject-matter knowledge, he/she 
may be unable to design and implement instructional methods to enhance student learning due to 
a lack of pedagogical ability. The findings of this study points to the intersection between what 














When teachers use effective practices (teaching styles), they maximise the probability that students 
will be actively engaged in instruction and learning. At the intersection of teaching style and 
student engagement lies student performance/achievement. This means that student engagement 
serves as a predictor of achievement; and that when students are more engaged in academic 
instruction, they tend to have greater academic success. Therefore, improving student learning and 
achievement by developing instruction to meet the needs of all students is crucial to my teaching. 
I now (after this study) construe teacher reflection or reflective practice as a vehicle to bring about 
change in student engagement. Reflection entails a culture of thinking about teaching, making 
judgements and decisions that can necessitate thoughtful deliberations on purposeful actions in 
order to improve learner understanding, engagement and their academic performance (Schon, 
1987).  
Reflection has provided a context for me to use my decision-making skills to analyse the learning 
environment, assess learner knowledge gaps and think of how to reduce them, improve questioning 
techniques, and evaluate the pace of a lesson and the suitability of activities to enhance students’ 
understanding and engagement. By engaging in effective decision-making during teaching I am 
now able to question the relevance of the content the students are learning, level of challenge, and 
decisions on viable ways of presenting the same content so that all the different ability levels of 
students in a class can be challenged to think deeply. I have noted that reflection involves looking 
at a teaching episode as it unfolds and assessing the level to which it is effective in terms of student 
understanding. The insight derived from post-lesson reflections makes it possible to evaluate the 
effectiveness or ineffectiveness of my strategies of instruction, decisions taken, or activities 
organised for a lesson. Such insight now provides me with pedagogical choices in ways that 
provide me with an understanding of my teaching practice as well as a commitment to my personal 
and professional growth as a teacher.  
By engaging in reflective practice I am able to modify, refine and replicate the best practice whilst 
simultaneously avoiding inferior practice. In this way my practice is reborn, remodeled and 
reinvented as I now know not only what to do but more importantly why is must be done. As a 




5.2.2 Reflective practice and professional development at DCC 
At DCC there isn’t much room for professional development, neither are we equipped to deal with 
the multiple challenges our students encounter. Having only just began to embark on reflective 
practice, I am of the opinion that if a collegial space is created or provided at DCC, we (the staff) 
can collaboratively develop habits of mind to engage in reflective practice or invite individuals 
who can guide us in this process. Sometimes a lot of money is not required to initiate professional 
development; rather an inside-out strategy could be used. For example teachers who demonstrate 
expertise in posing and solving teaching and learning problems are good mentors to bring about 
change in practice. They usually have the ability to listen analytically, focusing on key information 
that helps clarify what needs to be explored, and they have expanded repertoires of options.  
In such a collegial space mentors could pose questions that lead their colleagues to ask productive 
questions themselves, to consider other sources of information that might provide additional 
insight, and to generate their own possible solutions. Discussions and role-plays can help teachers 
to ask themselves questions about their classroom practice such as: What worked in this lesson, 
how do I know? What would I do the same or differently if I could teach the lesson again? What 
do I believe about how students learn? Is this the most effect way to engage students? If colleagues 
collaborate in drafting a plan for implementing change and formally schedule follow-up 
discussions, this will encourage the less experienced teacher to self-monitor and reflect further. 
A deep understanding of the content and how to teach it is crucial to enhance the teachers’ 
classroom practice or pedagogy. Essential improvements to the quality of teaching and learning 
are more likely if teachers make a concerted effort to reflect on their practice (Kane, Sandretto, & 
Heath, 2002).  
5.3 Recommendations 
Arising from the findings of this study, the following recommendations to improve students’ 
engagement – not just with engineering graphics specification drawings but in all modules – are 
proposed. The following factors need to be re-examined at DCC: student teacher interaction, 




5.3.1 Student teacher interaction 
High levels of student wellbeing are important for a student to be able to identify with their learning 
environment. Hattie (2003) noted that strong classroom management and student-teacher 
relationships have a significant impact on engagement and achievement. In other words, students 
need a safe environment, one that is not just physically safe, but is also a place where students feel 
able to make mistakes and ask question that may be regarded as silly without being mocked or 
laughed at. When students are cautious about contributing to a lesson or are afraid to be corrected 
in the presence of their classmates then it is difficult to motivate them to learn. Motivation is a 
fundamental part of engagement. Mutual respect is needed to foster high learning expectations 
whereby a student is able to shape his/her own goals. Therefore effective, hands-on, engaging 
teaching is needed. Teachers of DCC have little or no teaching qualifications – many are 
professional qualified engineers, quantity surveys etc.  
5.3.2 Modelling engaging teacher 
Practicing teachers need support for engaging with practice, to ensure they are implementing 
approaches that will work for their students. As mentioned above, many teachers at DCC do not 
have a teaching qualification which means their training experience is highly theoretical and they 
need support to translate their theory into practice and how to engage students.  
This means that at DCC, engaging teaching needs to be modelled for teachers to learn effective 
teaching. Instructional leadership, observation and discussion of colleagues’ effective practices 
enables teachers to access and learn from examples of effective practice. Being observed also 
provides teachers with alternative viewpoints about what was successful in their classroom. 
Professional collaboration, such as through learning groups, enables teachers to share ideas about 
what works with students at different levels of engagement. Not only can teachers learn new things 
from these groups, but it challenges them to confront their own practice – to adapt and evaluate 
for continuous improvement. Feedback and appraisal helps teachers to determine if their classroom 




5.3.3 Managing disengaged students 
Within all classrooms, there is scope for teachers to make learning feel more relevant to students. 
Many disengaged students feel that school is not relevant to them. Professional collaboration, 
observation of practice, feedback and appraisal can be important ways for teachers to learn from 
one another about how to engage students. According to Seal (2009), monitoring student 
engagement together with identification of disengaged students is the vital first step in ensuring 
that help is targeted towards these students to re-engage them in the learning process. Teaching 
can be observed to help identify students demonstrating engaged, and disengaged learning 
behaviours. Monitoring is an important part of the process for teachers.  
5.4 Recommendations for further research 
Further research should be conducted to ascertain the existence and effectiveness of continuous 
professional development at DCC. The frequency and effectiveness of such workshops should also 
be researched, in order to identify ways of making them more effective for the benefit of teachers 
and to promote student engagement in all fields of study at DCC. There should be partnership 
between DCC and teacher training institutions to jointly develop or initiate continuous professional 
development for teacher who lack a teacher training qualification.  
5.5 Conclusion 
The findings of this study clarify that student engagement hinges on the learning environment, the 
student’s learning style and the teachers’ teaching style. The finding bring to the fore the following 
tensions, namely the tension between the lengthy N4 QS curriculum and the short duration(3 
months) of the course as well as thecognitive demands made on students wholack the basic 
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group discussions, collage making and concept mapping. There will be at least three sessions of 
data collection over a period of two months. Please also note that date, time and venue for the 
sessions will be arranged in consultation with you at a later stage. These sessions will be organised 
during the time when you are not expected to be attending lectures so as to prioritise your studies. 
Please note that:  
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A5: TASK BASED ACTIVITY AND MEMO 
Task based activity  
Refer to the diagram sheet (attached) 
The foundation plan and section for an out-building are given (not to scale). 
 
SECTION A 




-Clear site 2m beyond the external walls. 
-15 MPa concrete 
-Brickwork in stretcher bond with cement clay 
-Stock bricks internally 
-Face bricks externally, TWO courses below ground level 
 
-Assume any specification not shown 
1.1  Take off the foundation up to the underside of the surface bed.        
(50) 





SECTION B (ANALYSIS OF CONSTRUCTIONAL DETAILS) 
 
QUESTION 2 
2.1 A solid casement window with sashes and fanlights opening outwards is built 
Into the center of a one-brick wall plastered only on the inside  
 
Specifications 
-top rails bottom rails and stiles are 52mm x 38mm 
-Sill and transom are 114mm x 76mm 
-Head is 76mm x 52mm 
 
Sketch to any reasonable scale ,the following vertical section: 
2.1.1 Through the head, the top rail of the fanlight and the soldier arch   
 (5) 
2.1.2 Through the transom and the surrounding construction    
 (5) 
 
QUESTION 3 (THEORY OF QUANTITY SURVEYING) 
3.1  State FIVE functions of the quantity surveyor.     
 (5) 
3.2 Describe chronologically the processes involved in the preparing the bill 
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 of quantities.          
 (5) 
3.3 State the general rule of abstracting as the appear in the  
 Latest edition of the standard system of measuring builder’s work 
 In South Africa         
 (5) 
 
          


















































































MEASURING CHECK LIST FOR OUT BUILDING 
 
Site clearance  
Excavation 
Risk of collapse  
Risk of water  
Concrete in surface trenches 
Brick wall in footings 
Backfill to trenches 
Cart away surplus soil  
Hard core fill  
Extra over ordinary bricks for external facing 
 
 




Excavate in earth for surface trenches n.e. 2m in depth.  





































































Risk of water 
 













































































Cart away surplus material/ soil 












































Outbuilding  ABSTRACTOF EARTHWORK MEMORANDUM 
 
 M3 
M2 Extra over excavation Item 
Clare site of all  for cart away Keep excavation free  
Rubbish, debris etc 6.66 2 1.73 from water 
104.00 1.73 Item 






M3 M3 M3 
Excavate in earth for Backfilling to sides of Earth filling to under 
Surface trenches n.e trenches side of surface bed 
2m deep 1.73 5.57  2 











Risk of collapse to  
 
Sides of trenches  
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MEMORANDUM FOR BILLING OF EARTHWORK 
























Excavate in earth for surface trenches 
 
Extra over excavation for cart away surplus 
materials 
 
Backfilling to sides of trenches 
 
Earth filling to underside of surface bed 
 
Clear site of all rubbish, debris as usual 
 

























































































Theory of Quantity Surveying Memo 
 
3.1 
 To estimate what the project will cost.  
 To prepare the bill of quantities.  
 Evaluate variation orders.  
 Prepares monthly interim valuation to pay workers of contractor.  
 Measures materials and labour from drawings prepared by the architect.  
 Prepare final accounts when project is completed.  
 (Any five) 
 
3.2 
 Study the drawings and specifications for taking off 
 Check side casts, and squaring,  
 Abstract items and check the abstracts.  
 Working up the abstract, reducing and billing.  
 Typing and reading over the bill of quantities.  
3.3 
 Trades or sections are divided into subsections.  
 Within the subsections the order followed shall be mass, volume, area, length and number. 
 






A6: INDIVIDUAL INTERVIEW QUESTIONS 
 
1. Please explain how to approached answering this particular question in the task based 
activity? 
2. Why did you use the approached mentioned above? 
3. What influences you to use these approaches to questions /solve problem pertaining to 
engineering and graphics and specification drawing? 
4. Could you have used other ways to solve/interpret the questions posed? 
5. Do you feel that you are ill equipped to answer question on engineering and graphics and 
specification drawing? 






























































































































































































1.1 Wrote title of project 
‘Outbuilding’ on 
dimension paper 
    
 




 Provided the 10 
checklist for taking off 




 Described nature of 
work to be done and 
quality of materials to 
be used accurately for 
the 10 measuring 
items of the 
foundation 
1)Site clearance 
2) Excavation of s.t. 
 
3) R.O.C to side of t. 
4)Risk of water 
 
5)15 MPa conc. In s.t. 

























































8)Cart away s/soil 
9) H.f.c under s.b 






























drawing and measured 
10 foundation items 
accurately 
Site Clearance 
Excv of s.t. 
R.O.C 
Risk of water 
15 MPa conc. In s.t.  
One and half brk wl 
Back fill 
 
Cart away surplus soil 
h.f.c under s.b 











































































 Wrote pages 1 and 2 
on dimension sheet 
     To track 
origin of 
dimensions 
1.2 Squared the 7 





   Industry 
technique/Le
arner do not 
have 
technique 
 Wrote title of project 
‘’outbuilding’ on the 
abstract paper 
     Industry 
Practice 
-ditto- 
 Wrote trade name 
‘Earthwork’ on the 
abstract paper 
     Industry 
practice 
 Abstracted the 7 
Earthwork trade items 
successfully 
     Industry 
practice 
 Made accurate 
referencing of all the 7 
earthwork trade items 






 Wrote title of project 
‘Outbuilding’ on 
dimension paper 
     Industry 
require
ment 
 Wrote name of trade 
‘Earthwork’ on billing 
paper 
     Industry 
requirement 
 Wrote “Bill no. 1’ on 
billing paper 
     Earthwork 
items is 
being billed 
 Wrote all Earthwork 
items in their right 
order, with reduced 
quantities and units 
     Require
ment 
 Carried bill no.1 to 
summary 
     Standard 
System 
requirement 
2.1.  Made accurate sketch 
through head, top rail, 
fanlight and soldier 
arch of casement 
window  
    
 
 Requirement 
2.2 Made accurate sketch 
through the transom 
and surrounding 
constructions 
     Drawing 
Skills 
3.1 Stated 5 functions of 
the quantity surveyor 




processes involved in 








3.3 Stated the rule of 
abstracting as they 
appear in the latest 
edition of the Standard 
System of measuring 
builder’s work in 
South Africa, 













PARTICIPANTS RESPONSES AND MY COMMENTS ON THEIR RESPONSES (3C) 
 
 






















1.1 Wrote title of project 
‘Outbuilding’ on 
dimension paper 






 Provided the 10 
checklist for taking off 
     Office 
practice 
requirement 
 Described nature of 
work to be done and 
quality of materials to 
be used accurately for 
the 10 measuring 
items of the 
foundation 
1)Site clearance 
2) Excavation of s.t. 
 









































4)Risk of water 
 
5)15 MPa conc. In s.t. 




8)Cart away s/soil 
9) H.f.c under s.b 
 














































drawing and measured 
10 foundation items 
accurately 
Site Clearance 
Excv of s.t. 
R.O.C 
Risk of water 
15 MPa conc. In s.t.  











































Cart away surplus soil 
h.f.c under s.b 




































 Wrote pages 1 and 2 
on dimension sheet 








1.2 Squared the 7 





   Industry 
technique/Le
arner do not 
have 
technique 
 Wrote title of project 
‘’outbuilding’ on the 
abstract paper 





 Wrote trade name 
‘Earthwork’ on the 
abstract paper 
     Industry 
practice 
 Abstracted the 7 
Earthwork trade items 
successfully 
     Industry 
practice 
 Made accurate 
referencing of all the 7 
earthwork trade items 




 Wrote title of project 
‘Outbuilding’ on 
billing paper 
     Industry 
require
ment 
 Wrote name of trade 
‘Earthwork’ on billing 
paper 
     Industry 
requirement 
 Wrote “Bill no. 1’ on 
billing paper 
     Earthwork 
items is 
being billed 
 Wrote all Earthwork 
items in their right 
order, with reduced 
quantities and units 
     Require
ment 
 Carried bill no.1 to 
summary 
     Standard 
System 
requirement 
2.1.  Made accurate sketch 
through head, top rail, 
fanlight and soldier 
arch of casement 
window  
    
 
 Requirement 
2.2 Made accurate sketch 
through the transom 
and surrounding 
constructions 




3.1 Stated 5 functions of 
the quantity surveyor 




processes involved in 




    Theory of 
survey 
3.3 Stated the rule of 
abstracting as they 
appear in the latest 
edition of the Standard 
System of measuring 
builder’s work in 
South Africa, 









PARTICIPANTS RESPONSES AND MY COMMENTS ON THEIR RESPONSES(6F) 
 
 
























1.1 Wrote title of project 
‘Outbuilding’ on 
dimension paper 






 Provided the 10 
checklist for taking off 
     Office 
practice 
requirement 
 Described nature of 
work to be done and 
quality of materials to 
be used accurately for 
the 10 measuring 
items of the 
foundation 
1)Site clearance 
2) Excavation of s.t. 
 
3) R.O.C to side of t. 
4)Risk of water 
 
5)15 MPa conc. In s.t. 




8)Cart away s/soil 
9) H.f.c under s.b 
 






















































































drawing and measured 
10 foundation items 
accurately 
Site Clearance 
Excv of s.t. 
R.O.C 
Risk of water 
15 MPa conc. In s.t.  
One and half brk wl 
Back fill 
 
Cart away surplus soil 
h.f.c under s.b 












































































 Wrote pages 1 and 2 
on dimension sheet 








1.2 Squared the 7 





   Industry 
technique/Le
arner do not 
have 
technique 
 Wrote title of project 
‘’outbuilding’ on the 
abstract paper 
     Industry 
Practice 
-ditto- 
 Wrote trade name 
‘Earthwork’ on the 
abstract paper 
     Industry 
practice 
 Abstracted the 7 
Earthwork trade items 
successfully 
     Industry 
practice 
 Made accurate 
referencing of all the 7 
earthwork trade items 






 Wrote title of project 
‘Outbuilding’ on 
billing paper 
     Industry 
require
ment 
 Wrote name of trade 
‘Earthwork’ on billing 
paper 
     Industry 
requirement 
 Wrote “Bill no. 1’ on 
billing paper 
     Earthwork 
items is 
being billed 
 Wrote all Earthwork 
items in their right 
order, with reduced 
quantities and units 
     Require
ment 
 Carried bill no.1 to 
summary 
     Standard 
System 
requirement 
2.1.  Made accurate sketch 
through head, top rail, 
fanlight and soldier 
arch of casement 
window  
    
 
 Requirement 
2.2 Made accurate sketch 
through the transom 
and surrounding 
constructions 
     Drawing 
Skills 
3.1 Stated 5 functions of 
the quantity surveyor 




processes involved in 








3.3 Stated the rule of 
abstracting as they 
appear in the latest 
edition of the Standard 
System of measuring 
builder’s work in 
South Africa, 












A8: INTERVIEW TRANSCRIPTS 
 
 
Transcribed one-on- one Interview with participants 
Name: Code:S2. 
On Measurement on Dimension paper 
Unstructured 
interview questions  
 5E Body 
language 
My reflections/ interventions 
1) Why did you not 
 write the title of 
project” outbuilding 
“on dimension paper?  
 
 
2)Site clearance length 
in dimension column 
wrongly recorded, 
why did you not 
follow the order of 
recording dimensions 
as recommended by 
the Standard System 
 
3) Are you aware your 
description ‘Site 





In describing concrete 
in footing why did you 
leave the crucial 
strength of concrete 






I…..I really did not see 



















I didn’t know the 
strength of concrete 
(15MPa) is important to 
be included in describing 
concrete in footings or 




























her face and 







The title of project being 
measured must be written on 
the dimension paper, so that 
paper can be traced when 
mingled with other papers 
 








The Standard System 
Earthwork clause 4,page 
6,makes it clear a brief 
description of the nature of 
vegetation (rubbish and 
Debris etc) shall be given.  
 
The Standard System trade 
item concrete, formwork and 
reinforcement, Clause 1, page 
13, make it clear ‘concrete 
shall be classified according 
to grade (strength) or mix, as 
strength of concrete always 
affect the safety and quality 






5)What things/ factors 
must you consider if 
you want to formulate 
“good” descriptions 
for quality work and 
material in Quantity 
Surveying? Have you 
seen the Standard 
system before and 







6) In recording the 
dimension for 
excavation you 









7)Do you know how to 
calculate the center 
line as the length of 
risk of  
Collapse? 
 
8)Why use 0.14 for the  
Length? Yours 







 I haven’t seen the 
Standard system,…..Oh I 
remember you’ve shown 
it to us before, but I 













I thought , if the 
dimensions are correct 
they can be written in 
any order you like, and it 











My use of 0.14 for the 
center was a mistake. I 
should have used 24.68, 
but I was not sure! 
Yes, because I used 014x 
0, 45=0.63.x 
 




She is taken 
































She points on 
her 
dimension 








You can formulate good 
description based on the 
recommendations of; 
1) Standard System 
2) Specifications 
3) Working drawings 
4) Constructional details 
5) Unambiguous English  
As up and coming 
professionals in QS , you 
need to have your own 
Standard System. In N5 and 
N6 examination if you don’t 
have the Standard System , 
you may not be allowed into 
the Examination  
 
The Standard System General 
Instruction clause 4 explicitly 
lists the order of dimension to 
be written as follows:1) 
horizontal at right angles to 
the line of sight,2)horizontal 
parallel to the line of sight, 
and 3) Vertical. Hence all 
dimensions are written 
following this order. 
 
Ok, I see you’ve done it.  
The r.o.c has two dimensions, 
length, and breadth. And 











You were careless in 
recording your answers 




9)How do you 
Calculate back fill to 

















1a) Look onto your 
dimension paper. 
Why did you not page 
your dimension 
paper? 
1b) And because you 
did not page your 
dimension paper, you 
could not reference the 
information you 
recorded on the 
abstract paper to show 
their origin? 
 
2)Can you see that 
because of your 
squaring mistakes, 
almost all information 
on your abstract paper 
is wrong? 
It was a mistake, I did 
not page my work on the 
dimension paper, and 
hence, I could not 
reference my work 
(Earthwork of 












I can see( looking at the 

















the tip of 
her finger 
nail as 
She looks at 
the MEMO 
and nods.  
None referencing of the 
abstract paper using page 
numbers from the dimension 
sheet is a serious 
shortcoming all QS students 
must avoid. Referencing the 
abstract paper by writing the 
page (1or 2)in the small 
column of the abstract paper 
provides clarity of the source 
and origin of figures and 
information recorded on the 
abstract paper. 
 
A complete and correct 
picture of what part of your 
dimension and abstract sheets 
without mistakes would look 
like is as can be seen on the 
















1) Because your 
squaring on dimension 
paper were wrong, you 
transferred them 
wrongly onto the 
abstract and billing 
sheets, hence your 
quantities on billing 
sheet were wrong? 
2)The order of writing 
items on the billing 









I’m unaware of the order 
This is the first time I’m 








The Standard System gives 
the order of writing items as 
mass, volume, area ,and 
number.(Standard System 






Transcribed One-on one interview on task based Activity 








1) Do you know why it 
is important to write 
the title of project 




2) Your squaring of 
Site clearance is 21, 
and it is wrong instead 
of 104.00 which is 
correct .Why? What 
happened? 
 
3) How do you 
calculate the height of 
excavation? Your 
calculated value of 
0.75 is incorrect. The 
correct value is of 0.45 
 
4) Your description of 
R.O.C is incorrect, 
What do you think is 
the right description 







concrete in footings, 
you left out the crucial 
Ehhrr…I don’t know. 
Until you explained to 
me, I did not consider 




I simply added the 





My calculation was done 
as this: 
H=525+200=725 and I 
got it wrong; not 
subtracting 75 surface 
bed and 200 H.F.C 
 
 He nods to acknowledge 
mistake….. 
I lifted the check list item 
as description 
I didn’t know the 
Standard System 
requirement and the 









































1)The title’ Out building’ 
should d be written on the 
dimension sheet to identify 
the paper in case of it getting 
mixed up with other 
documents in the office. 
 
Yea. Squaring means you 
simply multiply the 
dimensions and record the 
answer in the squaring 
column of the dimension 
sheet 
 
The height of excavation is 







4) The Description should be 
done as recommended by the 
Standard System Earthwork 
R.O.C item clause 10; page7.( 
the key word here is r.o.c n.e. 
1.5m, and those exceeding 
1.5m) since these two 
categories of depths will be 





strength of the 
concrete (15MPa) 
Why do you think this 






6) Your description of 
“masonry in footing” 
is wrong. Why do you 
think this so? 
Again your calculation 
for the breadth of 
masonry in footing 
(330) is wrong? What 








7) You failed to record 
the length and breadth 
of masonry in footing 




8) How do you 
calculate the breadth 
and height of backfill 
to trenches?, your 
recorded( 0.15 and 






9) How do you 









The mistake is using the 
checklist items to 
describe. I now know this 
should not be so. 
I got length / center line 
correct, but I could not 















I took breadth as height 
and height as breadth, 







 I couldn’t figure it out. 




I got the height correct, 
















































5) The crucial strength of 
concrete eg 
15MPa;20Mpa;30MPa 
should always be given; as 
they affect price, strength and 
safety of structure(Standard 
System, Concrete, formwork 
and Reinforcement Item, 
clauses1 and 2; page13) 
 
 
6)Standard System Masonry 
item clauses 1 and 6 on page 
18 State among other things 
‘Masonry work shall be 
classified according to the 
material and quality of the 
masonry unit, the bond and 
the composition of the mortar; 
clause 1;……the overall 
thickness and the thickness of 
the individual skins shall be 
stated’ on quote. This is what 









The backfill to sides of 
trenches is calculated and 














The easiest and correct 
method is ADD excavation 
dimensions; and DEDDUCT 
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surplus soil from site 
to a place t.b.d.? 
 
10) Your calculated 
length of the perimeter 
for extra over ordinary 
bricks for external 
facing is inaccurate. 
What is the accurate 
method that can be 
used to calculate the 
perimeter of extra over 
ordinary bricks for 
external facing?  
Questions on Squaring 
 
 










paper, why?  
 
2) Since your 
squarings 
were wrong on 
the dimension 


















I’ve realised the practice 
can lead to the loss of the 









Yes, yes,…. I transferred 
the wrong data onto the 
abstract sheet. My 
squaring were wrong 
that’s why all the 
Earthwork quantities on 

























able at his 
mistakes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
backfill to trenches. ( See 
Memo) 
 
The perimeter of the external 
wall is the length for the item, 
extra over ordinary bricks for 
external facing, and it is 










It is exactly the reason of los s 
of papers at the office that all 
document should be titled 
with the project name and the 






You correctly referenced the 
source of your information on 
the abstract sheet by 
successfully transferring the 
page numbers from 








Question on the Billing Mistakes of 3C 
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Question Transcribed 3C response Body 
language 
My reflections 
1) The title of 
Project 
‘Outbuilding,’ 











My response is the same , 
not realizing the paper 
might get lost in the 









I didn’t know. 
I will the relevant clause 
in the Standard System 
  
It is important not to lose sight 
of the possibility happening at 










The order of recording the 
billing is of items is in the 
Standard System page1, 
clause3 under general 
Instructions. Please read it! 
 
Questions on question no, 2 
Question Dialogue 3C body 
language 
My reflections 
1)ou did not answer 
this question 2 at all. 
You were to sketch to 
any reasonable scale 
through the ‘head’ 
and ‘transom’ to show 
the constructional 
details of a solid 
casement window , 
built into one brick 
wall plastered only on 
the inside . What 
really happened? 
Ndlazi(3C) That was 
new to me 
Emmanuel (Tr): but 
we have done this in 
class? 
Ndlazi(3C):I admit, 
this is new to me. 





The use of the cutting plane to 
reveal the constructional 
detail of certain parts and 
portions of a structure for 
closer observations and 
sketching the detail for record 
purposes is an area that 
requires attention by 
educators and learners. The 
vertical cutting reveals a 
vertical sectional details, the 
horizontal plane reveals the 
plan. When used effectively , 
the practically detail of 
construction can be revealed, 
The best way to learn 
constructional details 
however is to do regular site 









Body language My reflections 
 How do you measure: 
1) Backfill to 
trenches 
2) Hardcore fill 
3) Cart away of 
surplus soil 
I didn’t attempt any of 
these questions 
because I couldn’t 
figure out the 
measurement on the 
drawings 
She struggles 





gives up in 
despair 
In calculating the backfill’ the 
center line is 24.68; 0.14 is the 
spread, while the height of 
backfill is 0.25 
On cart away of surplus soil 
the formula is: 
Excavation of s.t. minus back 
fills to sides of trenches.  
    
    
 







































































































You made the 
following wrong and 
incomplete 
descriptions in respect 




2)Risk of collapse 
3) Conc. In s.t. 
Can you figure out 
why the descriptions 
are inadequate and 
wrong? 
 
Eeehrr…..No.  The formulation of good 
and complete descriptions 
are based on 6 factors: 
1)The Standard System 
2)The specification 
3)Working drawings 
4) constructional details 
5) Any other thing costing 
money 






A9: MY REFLECTIONS 
 
My further Reflections 
Many learners believe the measuring check list they put down for a section to be measured 
constitute the description of what will be measured, ignoring the 6 factors of good description 
listed above. This is far from the truth. 
In the learner’s description of ‘clear site’; the follow up question is clear site of what? The Standard 
System provides a guidance to site clearance as stated in clause 4, page 6 as follows. 
Site clearance( clause 4 page 6) 
The digging up and removal of rubbish, debris, vegetation, hedges, shrubs, and trees not exceeding 
200m girth, bush etc shall be given in square meters…………………. 
The removal of larger trees shall be given in numbers, the girth around the trunk 1m high above 
ground level being stated, grouped in sizes exceeding 200mm and not exceeding500mm girth and 
thereafter in stages of 500mm.descriptions shall state whether roots are to be grubbed up and 
holes filled in. The removal of tree stumps shall be kept separate from trees, the girth being taken 
at the top of the stump if not exceeding 1m high.  
The stripping or excavation of turf or vegetable soil to be preserved shall be given in square meters 
stating the average depth and where it is to be deposited. 
 From the above quote from the Standard System, it is clear that descriptions of items to be 
measured in quantity Surveying can not be done casually. Description, therefore, must be done to 
cover the actual nature of work, quality of work, quantity of work and materials involved and any 
other thing costing money must be described. The constant question to be asked when describing 
is, will that thing or activity cost money? If the answer is yes, then it must be described accordingly. 
Taking all factors into consideration therefore, a brief, but suitable memo to the learner’s(2b) 
descriptions will be as shown 










3)Conc. In s.t. 
1)Clear site of all of all rubbish, debris, etc ( standard System , 
Earthwork item, Clause 4, page 6) 
 
2)Risk of collapse to sides of trenches not exceeding 1.5m 
deep(Standard System Earthwork trade item clause 10, page 7) 
 
3) MPa concrete in surface trenches for foundation footings 
 
 
In the standard complete description of risk of collapse to sides of trenches, the key word ‘not 
exceeding 1.5m deep ‘is critical to ascertaining work limit and its cost, at that level of depth. If the 
depth was to exceed 1.5, the correct description would be “risk of collapse to sides of trenches 
exceeding 1.5 not exceeding 3.0m) and priced according the work and labour cost involved. 
The risk of collapse of excavations shall be given in square meters, and shall be measured to all 
sides of excavation ……………. 
Separate items shall be given for “bulk” and “trenches and holes” as well as for excavations from 
ground level to not exceeding 1.5m deep and from ground level to exceeding 1.5 m deep……. 
Sources: Standard System, Earthwork item; clause 10, page7. 
In describing concrete in surface trenches for foundation footings, the crucial strength of the 
concretegrade or mix of 15 MPa cannot be glossed over as they will affect price, strength and 
quality of the structure.( Standard System, Concrete trade item clause1, page 13. 
Billing questions 
    
1) Why didn’t you 
transfer your reduced 
quantities from the 




 The reduced quantities is 
what is required as the 
final out of the bill of 
quantities, and every thing 
must be made to complete 






My Reflections On task based activity for S2 
 Participating candidate number :S2 
Personal details: 
Sex; Male   Level: N4 
Date: July 2016-07-17 
S2 scored 23/100 in the task based activity. He also spent 30 minutes in the interview. 
Personal challenges are as follow: 
1; Non provision of check list to measure foundation 
According Harmse, E. 2015, before measurement of any section of a structure takes place, a check 
list of all the items to be measured must be provided. The list of ten items to successfully measure 
the foundation from bottom of trench to the underside of surface bed, are: 
 Site Clarence 
 Excavation of surface trench 
 Risk of collapse to sides of trenches 
 Risk of water 
 Concrete in footings 
 Masonry in footings 
 Backfill to trenches 
 Cart away surplus soil 
 Hardcore fill under surface bed 
 Extra over ordinary bricks for external facing 
 This is to ensure that all work and materials to be used that will cost money are covered. This 
important procedure must not be left to memory in the head. When confronted with this fact in the 
interview, S2 thought he could recall from memory the check list of items that is required to 
successfully measure the foundation, but his memory failed him, hence he scored the lowest mark 
in the task based activity. 




S2 did not write complete and good descriptions of the items to be measured under foundation. 
When confronted with this short coming, he conceded he did not foresee that writing incomplete 
description could affect the builder/ contractor and the owner in a negative way. 
Description of the quality of work, materials and workmanship must always be stated without any 
ambiguity or second guessing to protect the integrity of work to be delivered to the owner. (Lee. 
S . 2014).This is to ensure the owner has value for his money; eliminating any tendency for shoddy 
work and the use of inferior materials. It is also to ensure the safety of the workers on site, as non-
adherence to any described building regulation can results in fatalities on site, e.g .ignoring the 
quality and strength of concrete (15 MPA) described in the specification. To achieve this objective 
description should be based on at least five factors; 
 The recommendations of the Standard System of measuring building work in South Africa 
 The specifications (of the quality of materials and workmanship) 
 The working drawings’ constructional details of materials 
 The working drawings dimensions of work and materials 
 Concise unambiguous English Language 
( Brinks, C.,2015, Lee, S. 2013; Harmse, E. 2015) 
 Contractor suffering the penalty of defect liability’ 
When a contractor fails to adhere to the description of the quantity and quality of materials and 
workmanship, and uses inadequate an inferior material or workmanship, his work is rejected; he 
is ordered to remove the offending materials and replace them with the specified materials in 
quantity and quality, and make good his work at his own expense. This is to ensure that three 
important design requirement are adhered to:        
  (1) Limit state (the safety of the structure to carry it imposed, dead, and life loads) 
are not impaired. 
(2) The serviceability state (which is the comfortable use of the structure, without adverse effect 
on health of occupants) is adhered to. 
(3) The fatigue state of the structure due to unexpected environmental loading stress eg, gailforce, 
or tornado is taken care of during design and construction. 
3; Incorrect order of writing dimensions. 
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The dimensions for excavation in earth for surface trenches not exceeding 2m deep were accurately 
calculated but the order of writing the dimension of length, breadth, and height was not followed 
which is a sign of carelessness; an altitude abhorred in quantity surveying. 
 4; Nil 
In setting out the dimensions for cart away of surplus soil to a place to be described, the height of 
excavation of .20m was printed in and cancelled out. Since this is contract document, the word 
NIL is written against any figure that need to be cancelled. This is to avoid any fishy deal in an 
all-important contract document such as the bill of quantities. 
 
5; Risk of collapse to sides of trenches not exceeding 2m deep: poor assessing and processing 
of dimension information 
Risk of collapse to sides of trenches could not be calculated due to S2’s inability to read and 
interpret the drawings to assess the required information. Two dimension were required here; the 
centre line value of L= 24680mm and the height of excavation of B=200+525-75-200=450, and 
the information recorded in columns 1, the timising and dotting column; 2. The dimension column; 
3. The squaring column; and 4, the description column, as shown below. 
1 
 
2 3   4 






Risk of collapse to sides of trenches n.e 2m deep 
 
      L=2(4000+9000)-4/330=24680 
 
      B=200+525-75-200=450 
 




6; poor assessing and processing of information from engineering graphics and specification 
drawings: In a similar manner the following quantities were wrongly assessed and processed. 
Please look at the marking guidelines/ memo as to how S2 should have measured these quantities 
correctly as shown below. 
 Masonry in footings of one and half brick wall built in stretcher bond with cement clay 
 Back fill to sides of trenches 
 Cart away of surplus soil from site to a place to be described 


































Masonry in footings of one-and –half wall built in wall built in 
stretcher 






Backfilling to sides of trenches 
L=24.68 








































Cart away surplus soil to a place to be described 


















7) Recording of dimensions in meters to two decimal places 
The accepted practice in setting out dimensions in the dimension column is to write the 
dimension to two places of decimals. In setting out the dimension of hard core fill under trenches, 
S2did not follow the accepted convection and wrote, Length 3.3m instead of 3.34m.,making the 
dimension short of 400mm, a huge unacceptable mistake in a quantity surveying document, the 
height of 0.20m as written as 0.2m,which does not show the required two decimal places. 
 
 
7; S2 also did nothing at all to process the information on ABSTRACTING and BILLING 
sheets, 
The candidate inability to process the measured data on the abstract sheet means he will not be 
able to produce the bill of quantities as a contract document that could be used as basis for pricing, 
tendering, preparation of monthly interim valuation for paying contractor and his staff nor the final 
account to contractor when he finish his job. 
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The candidate’s understanding of assessing and processing of information from engineering 
graphics and specification drawings to produce the bill of quantity as a contract document is 
deficient and requires strong motivation by all stakeholders to put him on track. 
 
 
8, Analysis of Constructional Details (refer to question two and memo of the task based 
activity) 
8; The participating candidate also did not answer question two; where he was required to sketch 
to a reasonable scale to show the constructional details of a solid casement (timber) window with 
sashes and fanlight opening outward built into the centre of one-brick wall plastered only on the 
inside. Indeed none of the eight participating candidate answered this question satisfactorily.  
The conclusion here is that the use of the imaginary cutting plane to elucidate the constructional 
details of hidden materials, the hatching techniques and material symbols to show the various types 
of materials to be used in building construction require effort of teachers for learners to overcome 
the challenge. One solution will be for teachers to encourage learners to go on regular site visits to 
see artisans at work during the construction phases of projects. This will ensure that constructional 
analysis by sketching stipulated section of a building structure in the curriculum is effectively 
grasped by learners. 










The interviews that I conducted with N4 QS students had a profound effect on me, rather than 
reflecting on their engagement with engineering specification drawings I began introspecting on 
myself, my teaching and who the student I lecture to are. I declare upfront that I deviated from my 
data generation plan.  
I really don’t know the N4 QS students that I lecture even though I have a small class. Who are 
they? How can they not pass? What do they do at home? Do they even bother to study? Do they 
consider the effort I put into my teaching? Why are they absent so frequently? Why do they not 
seek clarity if they don’t understand? What can be done to improve their low literacy and numeracy 
levels? These are a few of the questions that confronted me during Phase 2 of data generation. Am 
I unable to answer these questions because I don’t care or is it because I am always trying to cram 
as much content as possible in a short space of time (two months)? What can I do to alter the 
prevailing situation? 
Should I get the student to keep a learning diary so they can review their own learning process, the 
concepts they learnt, the ones they don’t grasp as well as their transition to DCC and its 
environment? I think these students maybe experiencing anxiety related to transition -when they 
moved from school to DCC and when they move between their “home world” and the world of 
DCC. They are still adjusting to DCC and there seems to be a lack of connectedness to ease their 
move between worlds that are very different. I was unaware of their roles in their home world. I 
think getting students to keep a learning diary will help them with the process of setting goals and 
having an agenda to learn. Via this research project I am also learning, previously I never reflected 
on students’ engagement or my teaching. I have come to realise that student engagement also 
involves an emotional and cognitive aspect as well. The emotional aspect relates to students’ 
reactions to teachers, the school context, their connectedness with the school and peers. The 
cognitive aspect refers to students’ level of effort, their study habits, willing to try new learning 
strategies.  
I thought that when I spoke softly I was showing respect to the student and that I was not shouting 
at them. I didn’t think that the audibility of my voice impacted their learning and engagement with 
content matter. I should also try and create a more collaborative learning environment in my class 
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and adopt teaching approach’s that suit my student’s needs. I should encourage them to ask 
questions and I should also ask them questions while I teach. In retrospect I realise that I rely 
heavily on teacher centered methods of teaching without much room for student engagement. 
Further I’m more concerned with syllabus coverage and maximizing the delivery of information 
(such as rules, definitions, procedures for students to memorise) rather than student learning as a 
result I pay little attention to students’ needs or misconceptions 
 
My Reflection on collages made by learners 
As already explained, collages are pictures pasted on a flat surface to tell a story. 
Learners were given many pictures from which they were to select suitable pictures to express 
their feelings, difficulties, struggles and what motivates them and keep them pushing on with their 
studies 
Learners made interesting collages that express their difficulties but which also gave them hope 
for a better future. 
Picture number one depicts a learner with pile of books on which a clock sits. This picture clearly 
showed learners have very little time to accomplish the expected success they aspire to achieve at 
the end of their course. A similar picture with a student looking into his book with a clock near by 
him tells the same story of the availability of little time for students to go through their course. 
Further, household chores learners are obliged to perform take much of the time allotted for their 
studied  
The N4 curriculum is designed as 3 months course for learners studying for the National Diploma 
in Engineering and other NATED courses. Many of the learners enrolled for the National Diploma 
course in Engineering have no technical background, a consideration the planners of the 
curriculum glossed over and did take into consideration. Similarly, the minimum recognised failed 
pass rate of 30% in the gateway subjects of Mathematics and Physical Science required for 
admission to the National Diploma course show that learners studying the Engineering Courses 
have very limited content background to successfully per sue the course. 
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 For learners to be successful therefore, educators provide bridging courses to assist learners to 
overcome the challenge. This bridging course takes almost 3 months to complete. It therefore, 
require flexibility on the part of educational institutions and all stakeholders to make adjustment 
such that 6 months of study is allotted for slow learners and those without technical background 
and Mathematics and Science deficiencies to be able to successfully complete Engineering course 
at each of level of N4, N5 and N6. 
My class register show high learners absenteeism .My investigation reveals some students are baby 
sitters, other are DJs and takes off time to perform to raise funds to pay school fees, still other 
travel long distances using train to commute; arriving late at college and leaving college early to 
catch train back home. While these personal struggles of learners outlined above may hamper 
learners’ progress at college, they are not excuse for failure. The researcher suffered the same fate 
while at college but rose above the circumstances to be successful in his college studies. 
 One could see that learners indeed do struggle to cope with their studies .These struggles that 
learners go through were expressed in the collages they made. Pictures of learners pushing/rolling 
heavy loads were displayed. Others show mountains to be climbed. Other pictures show ladder 
reaching the skies which learners are expected to climb step by step. 
In all these learners are not discouraged; because they rely on the supports provided by their peers, 
family and teachers in their studies. 
Learners have different learning styles as already ex dies. 
Students displayed pictures where the see a new dawn in their personal struggles as a result of a 
final breakthrough in their struggles that allowed them to see light at the end of a tunnel. 
Having reflected on phase 3 of data generation, especially observing students engaging in collage 
making and concept mapping I realise that the factors that impede N4 QS students’ engagement 
with engineering graphics specification drawings are: student background, perception of learning 
environment, teaching style, study habits, carelessness, inability to read diagrams, lack of skills to 
perform simple calculations, lack of awareness of the standard system, students inability to juggle 
family responsibilities with study responsibilities, anxieties, confusion, being overwhelmed by 
large volumes of content information (jargons). The factors that can promote N4 QS students’ 
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engagement with the assessing and processing information from engineering and graphics and 
specification drawings are equipping students with the skills needed to cope with the module 
content, breaking the content into smaller bits that is more comprehensible, changing my teaching 
methods, having more hands on activities, having a positive expectation of students as well as 
getting to know them.  
 
Engaging in this research project has made me realise that teaching goes beyond the delivery of 
content to comply with syllabus requirement. That there are specific teaching “behaviour” which 
when implemented appropriately in my classroom will impact student engagement and thereby 
improve students’ academic achievement. Teaching goes beyond the technical aspects of 
maintaining a register, recording marks and completing the syllabus. A large part entails having 
you heart in it as well, it has a moral and ethical dimension as well. I have an obligation to my 
students. I now am thinking about how to use the knowledge I acquired about factors that impede 
and promote N4 QS N4 QS students’ engagement with the assessing and processing information 
from engineering and graphics and specification drawings in the planning of my teaching (both in 
terms of the subject matter content and the teaching strategy that I use). How I portray important 
content specific information to students is now important to me. I must be able to convey these 
complex ideas in a simpler way that is accessible to students. I must be more sensitive to the 
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